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PROPERTIES OF BI-DIRECTIONAL GRADIENTS AT 
SUBGOALS* 1 

Depat tnient of Psycholoffyj UinversUy of Neiu Hanipsht) e 


George M, Haslerud^ 


TJie problem grew out of the generalizing tendency of the goal gradient 
(2) A prescribed unn to one side next to the goal in an otherwise free 
maze has an anticipativc effect whicii extends baclcwaid toward the starting 
unit as a convex exponential cuive. The entrance gradient, howevei, is con- 
cave m form and generalizes veiy httlc. The question then arises are the 
giadients pieceding and following a siibgoal like the respective goal and 
cntiance gradients of the whole maze^ 

Hull (4), in his Piiuuples of Behavtotj stated the physiological and 
psycliological similarity of subgoals and end goals Thoindike (8), in the 
course of studies on the law of effect, found giadicnts on cither side of a 
rewarded response, manifested by tendencies to repeat previous responses 
foi these positions whcthci correct or not, To test the Thorndike effect 
Mucnzingei (6) arranged four lengths of a fivc-iiiiit multi-valvc maze in 
the form of a square with feeding box at each coiner In a trial of six 
circuits of this endless maze preceding and following the goals (leally sub- 
goals), the eiiois increased with distance from the food, making the bi- 
directional gradient which he contended verified the Thorndike proposal 
Thompson and Dove (7) repeated the Miicnzmger cxpeirment with a 
7-iinit 7-valve double-stiaightuway maze and came to the same conclusion. 
Hill (3) claimed, however, that the difficulty of eliminating the anticipatory 
errors in the middle of a maze made the apparent gradients HilPs experi- 
ment, It sliould be noted, had the conventional one goal, while Muenzmger’s 
had in the endless maze actually a succession of subgoals If the bi-dnectiorral 
gradients could be shown m a noir-eiror situation, then obviously HilFs 
critici‘5m would not apply; that was done by Jenkins (5), He had a 20-unit 
free maze in which the various groups of rats received a morsel of food at 
different locations aloiig the maze pathway. For the first five innssed trials 
there was a gradient from each side of the food, more pioiiounced pieceding 

'‘^Received in the Editorial Ofhee on Febiuaiy 2, 1948 

^Extensive levision of lepoil given at the Philadelphia meeiing of the A PA. 
September 4, 1946 

^his experiment is p*nt of a progiani of research on transfer The University 
of New Ilampshiie made n special giant to csLablish the study 

3 



4 


JOURNAL 01 Gl'NLUC I'SYUllOl 0('.Y 


than following it, but on the second halt of the 10 tviais i!\e tendency of 
the lats to go picdominantly to one side oi die othci iiiudc the ^indicnts flat 
Also with massed timls the motivation of Ins lats was iiisiifricient, even ^vith 
much preliminary training 

Oui objective, then, was to get as dynainicallv sensitive an indicator as 
Jenkins had but one much moic stable By setting up a tendency to go to 
one side thiough foiced turns m the bcgiiuiuig and goal units and at the 
same tune putting one oi moic t.uls-(le'‘Sac on that side nevt the subgoal, the 
resulting adjustment in the icmaiiung free units is a figmc of unuiaiy turns 
against the giound of rhe common sidedness The problem oi getting just 
enough sided ness to act as a standard lefeieiice level but not too much (the 
consequences ot which are shown in Figiuc 4) was solved bv a delay of 10 
seconds befoic placement m feeding cagc'>. Tins delay relatively isolates 
and accentuates the snbgoal effects^ 


A, Apparaius anu Pnoci'DURrs 


The apparatus desenhed in (2), impiovcd m unifoimily, lutcichnugc- 
ability, and contiol, is shown in Figuic I Eacli unit consists of a 2” 
pathway aroviiul the pennietei uf an open triangle of base 18" and altitude 
13 ^vith a straightaway of 4^' attached to the apev, all this cut finm 
a single piece of S^ply plywood thick T. bis unit is ,ittaclieil by a strong 
lunge to a stand 30" high, To connect one vunt to anothci a two-piong 
angle-lion attached to the end of the 4" stiaightaway slides ovei a fixed 
bolt neat the stop of the stand and fastens easily with a rving nut, The 
unit is made non-Retraceable and is piovidcd with culs-dc-sac hv ii V-sliaped 
light galv.iiiiiced non block 13" x 18" saddling the convciging patlis 5" 
from the. union With 3" of the 13" height below the ina/x level, the lats 
arc Jieithei able to climb undei noi ovci the b airier, and the ' eais” made 
by bending back the non below the doois pci m it a stiong fastening by wing 
bolt to the maze unit, Doois slightly larger than the 2 V 2 ' squaie opemugs 
swing from the back, and citlici one can be locked by a sliding pin to make 
that side a cuhde-sac. The stabdity of this elevated lectilineai maze and 
the quick interchangeability ot units gives the flexibility needed foi a wide 
vaiicty of piobkms 

"Iwclvc units wcic ananged m the iiudlme length of a long, nanow 


ler (1, P 131) pioposcd that delaying the goal food foi two lioiiis 
gradient It was as though the goal had been 
spacc as Well as tune Oiii icsuirs in the pioseut 
gradient ^ ^ ^ven a very short delay will significantly displace the goal 
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loom, with the stait at the windows at one end of the lOom Individual 
food Ctiges we 1C placed diicctly ahead of the goal to do away with any 
possible goal ouentation to one side or tlie othci except foi tlie last turn 
before food The apparatus was painted black to show up well the white 
lals 

The sub goal of 0 1 gr* of slightly moistened chick masli was placed 
111 a small metal contauiei painted blacky the base of which fitted snugly 
ovei the sides of the maze patliwav It was always placed at the mid -point 
of the *1'' connection between Units 6 and 7, the exact middle of the maze 
At the end of the maze aftei a delay of 10 seconds the anunal was lifted 
to i ward to the individual feeding cage wheie it could cat fat 15 minutes 
to allow foi giowth in the lah 40 to 60 days old at the beginning of the 
expel imcnt 

Aftci a week of picliniinaiv tiainiiig on an 8' straightaway to accustom 
the ratb to elevated path, doois, and food ihythm, 20 tiiah wcie given at 
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the rate of one a day. Between the first and last 10 trials tlierc was a rest 

of one week, i t i ■ • 

A scpar-ite group of 12 naive rats was used for each of the six sub 

problems Half of the rats had an cnfoiccd sidedness to tlic right, and half 
had It to the left, By having culs to the same side at only Units 1 and 12, 
the free units from 2 to II also tend to exhibit the position habit. On the 
path of this position habit (by blocking on tiic side opposite that which 
had ciils at 1 and 12) one or moic blind-alleys wcic placed next to the 
s\)bgo^l according to the following ntiftngcmeiit; 

Group I block at 6 just beiore the subgoal 
Group 11 block at 7 alter tl\e subgoab 
Group in block at 6 and 7 with subgoal between 
Group IV block at 6 and 7 with no subgoaL 

Group V block at 6 and 7 with no subgoal but with Uaidwnrc cloth 
ladder between 

Group VI entirely free raa7e; food aubgoal between 6 find 7 

Groups weie run in the same older each day, but within tile group tlie 
order was varied. 


B. Results 

The three parts of Figure 2 poitiay the effects of blocking around the 
subgoal food, The unit blocked is indicated by a vcitical line It should 
be remembered that Units 2 through 5 and 8 through 11 aie free m all 
cases and that m the first two parts of the figure Units 7 and 6 aie also 
free respectively. The curves are the percentage of tunib to tlic same side 
as prescribed at the subgoal For example, when 6 is blocked, an cntiy into 
a cul at 6 would count against while an ciror at 12 would mean, of couise, 
a turn to the same side as prescribed at 6, the free units are unequivocal 
The dotted hues varying close to 50 per cent or chance are for the first 
five trials.^ The solid lines are for the last five tiials, Trials 16 to 20 
There is a steady change through the groups of five trials to this level. That 
it probably represents a fairly stable equilibrium of the subgoal figure to the 


Pnrucujarly on die first five trials there was a real difference between those lats 
which had a right sidcdness based on turns at units otic and twelve and those with 
a leu sidcdtiess,^ The near fixation on the right side for both groups was probably 
due lo the location of racks of Uving cages on the right side of the rooini When 
this was corrected by placing the living cages at the end of the ma^c, the discrepancy 
between the groups disappeared Since the effect was present for all placements of 
preset Ibed turns around the subgoal and since the balancing of each group for right 
and left turns compensated for the tendency, the various curves should be rela- 
tively the same as if the difhcully had not occurred Table I shows that the pi ogres- 
sive change from one set of five trials to another is quite smooth and consistent 
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FIGURE 2 

COMl ARISON OF FIRST FiVE TrIAI 8 (DOTfEO) WlTlI LAST FiVF TrIAT S (CONTINUOUS) 
FOR BIOCKINCS or SlDCDNFSS Bj I ORF (UNIT 6 ) ^ AFTER (UNIT 7), AND 
Before and Afier (Units 6 and 7) Subgoal Food 


sidcclness ground is suggested by the small diftcrence between curves for 

the previous five timls, 11-15^ and those shown here Table 1 will show 

this for the raw data, 

Whethci the blockage piccedes oi follows the subgoal makes a gicat deal 
of diffeicncc. When Unit 6 is blocked, just before the 0 1 gr, subgoal 
food, a veiy stiong tendency occurs, over 90 pei cent, to anticipate that 
piesciibed turn in the free units fiom 2 tliiough 5, Unit 1, it should be 
remcmbeied, is piesciibed to the other side, as is Unit 12, There is some 
pcibcveiativc effect foi two units afiet the subgoal too, but both the level 
and tile number of units involved are much less than that which precedes 
the subgoal blocking When the blocking is at Unit 7, on tlie other hand, 

the small effects are entnely in the units preceding the subgoal The 

pcrsevcratlve effects aic hardly difteient flora the chance curves of the first 
five trials. Most peculiaily there is not even a significant tendency except foi 
Trials 6-10 to make a conect tuin at 7 after eating the subgoal food- 

Although blocking the unit right after the subgoal by itself has little or 
no effect on the other units, apparently when both 6 and 7, preceding and 
following the subgoal, are blocked to the same side, an accentuation of the 
pcisevciativc reaction occuis, about twice as much as when 6 is alone. The 
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pie-subgORl effects are iticicascd slightlv to the limiting 100 per cent from 
theii high value with 6 alone. Fiom these tiucc gioups of jats one should 
have to conclude that any prescribed turn before subgoal lias much more 
tendency to generalize to piecediiig units limn docs one aftci tlic food 
perscveiate. Only when the subgoal is merged into the problem, as in the 
6-7 blocking, do wc get increased gencialization, including foiward effect, 
although It still remains less than effects picccding the siibgoah 

Figure 3 gives the results of two gioups wliicli were lun with tlic block- 
ings at 6 and 7 but with no subgoal food, as compared with the gioup 
already mentioned which had subgoal food When no food is picsciit, the 
rats neither learn the cuts at 6 and 7 nor geneialrae the to fiec units, 
The curve is very much like the chance cuive of the first five tiials eveept 
for tlic learning of tuin at Unit 1, These conttasting curves show the 
difference that 0,1 gr of food can make when placed as a subgoaL Table I 
shows that even in 40 tilals there was no learning oi gcnciali/ation Foi 
halt of this group given subgoal food after Trial 10, fully 20 trials wcic 
rcqulicd before the anticipations of blocked units appeared. By 'Fiial 40 
the perseverations were still not picscnt Perhaps the absence of subgoal 



^ FIGURE 3 

COMPARISON OF First Five ^ With Five Trims (Co1vt,nho«s, 

at 6-7 With Subgoai, Pood, No Food, and No Fooi> 

UUT A Ladder betweeu hie Biockiucs Resi'ectiyeuy 
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made for fixation upon the sided ness of last turn even though theie was a 
delay of 10 seconds. 

Tile thud pait of Figure 3 gives the lather sui prising finding that while 
the group got no suhgoal food, the going tip, over, and down a hardwaie 
cloth double ladder inches high, inclined at an angle of 75“ to the path- 
way, like a stile, makes for learning of the adjustment leqiured at 6 and 7 
and also definite anticipation at Unit 5 and possibly 4 too The peiscvciative 
eficct following 7 is definitely lacking, varying aioiind the chance level 
It appears that subgoal food is necessaiy for gciieialization forward, although 
anticipation of turns may occur without it 

In Figure 4 the solid lines are results for the last five trials already pre- 
sented — block at 6, block at 7, block at 6 and 7, and block at 6 and 7 with 
no food but with the kinesthetic cue of a ladder. The heavy dashes grve the 
results for that half of each group which after the lOtli trial was given 
a large dish of food at the end of the maze instead of the lO-second delay 
of the solid line groups The immediate food obviously strengthens the 
sidedness produced by the anticipation of last turn before food. The 
curves for Units 8 through 11 arc almost identically low in their relation 
to the prescribed turns around the subgoal But while the peisevcratlve 
effects arc overwhelmed by the immediate end goal, the curves for units 
preceding the subgoal are only lowered slightly and keep their essential 
foim and relative magnitude, The maze becomes a double problem divided 



FIGURE 4 

Comparison of Biockincs on Last Five Triais for Groups With 10-Second Dhiay 
AT End Goai (Continuous) as Contrasted With Groups With 
Immediate End Goat (Dashes) 
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fioni those of the ordinary stait-to-gonl that it is obvious bow mistaken 
Hill (3) was when he analyzed the pi obi cm as tliough foin mazes just 
happened to be connected around a squaic and could be checked by a maze 
with four units and a single goal. The start-to-stai t situation will occur 
only where there aic subgoals. Hil!*s picking up the lat and rapidly Hans- 
fcriing back to the beginning appaiently did not give the end goal this 
subgoal chaiactci until after 20 trials Thompson and Dove C7) suggest 
that the difference may be pumaiily that between massed and distiibiitcd 
tiials. However, the piesent experiment would point to the characteristics 
of subgoals. A subgoal diffcis from an end goal in that time and spatial 
airangeinent allows the weak pcrscverative cftect of the pre-subgoal gradient 
to amplify or icmfovcc the meagre starting giadient in the post-subgoal 
1 eg ion, 

Just as 111 oiii Group III Miienzingci had Ins food subgoals merged into 
the pioblcin. Because the action required at the unit picceding and tliat 
following the corner are not the same, howcvei, the apparent post-goal cftect 
would be somewhat reduced. Also the kinesthetic cvie of the 90® turn at 
tlic comer would have most oi its influence on the pre-food units rather 
than on those which follow, if the results on oui Gioup V can be generalized 
These persevciativc icactions onward from the siibgoal rapidly built up 
conflicts with the anticipatory movements preceding the next sub goal of 
the square Hill (3) believed that anticipation made the difficulty m the 
middle of his maze. The consideiably higher number of cirois in the 
stait-to-start (subgoal) than rn the star t-to-goal situation for the middle 
of the ina/c for both Muciizingei (6) and Thompson and Dove (7) points 
to a conflict as the source of the difficulty. 

The symmetry of the curves in the preceding experiments (6, 7) most 
errors at the middle and ratliei constant slope toward fewest ciiois at the 
first and last units, might suggest that the post-subgoal and pre-subgoal 
effects aie rather evenly matched The results of the present experiment 
and also a previous one (Haslciud, 2), would indicate, however, that the 
five- and seven-unit mazes of Mucnzingci and Thompson and Dove re- 
spectively would represent just about the greatest length in which symmetry 
of curves would be secured With longer mazes, the weakness of tlie 
persevciative tendency to influence much beyond the fourth oi fifth units 
would become apparent. One needs only look at Figure 4 to sec that the 
pre sub goal anticipatory tendencies are much the stronger. A good test 
of the present contentions about subgoals would be to run animals in a 
12- or 14-uiut start-to-start maze of the Thompson and Dove arrangement 
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(7) If the curve of errois was un’^ymmcLiical, with the point of greatest 
crrois per unit one or more units towaid the staiting point fiom the middle, 

It would substantiate oui conclusion that the post-sub goal effect is piescrit 
bill lelatively weak A tlieoiy of tiansfer of tiamiiig needs to take that 
weakness into consi delation. 

D Summary and Conclusions 

1 Seventy-two lats, divided into six groups, demonstiatcd pie- and 
post-subgoal giadicnts against the ground of enfoiccd sidcdness by thcii 
adju'itmcnt to a contraiy ciil-de-s*ic preceding, following, or both pieceding 
and following sub goal food at the middle of a 12-unit rectilinear, elevated 
maze Delaying the food 10 seconds at the final gonl is an impoitant pait 
of the technique for showing sub goal cftccts 

2 The entuc maze becomes organized into giadicnts; in the first one 
01 two units IS the small staiting giadicnt, and in the remaindci in vaiy- 
ing degree is tlic goal gradient Suboidinate organizations may occur witliin 
the total field because of subgoal food or some distinctive landriLiik (as the 
laddci in Gioup V) 

3 Tile pic'subgoal gradient oi cuive of anticipatory effects has the 
convex shape and exhibits tlie power of the end goal guidient As Hull 
pustulated, the giadicnt pieced mg a subgoal is indistinguishable fiom that 
preceding the goal 

4 The post-subgoal giadicnt is fundamcn tally a steep concave curve like 
the cntiancc giadicnt at the stait of any rectilinear maze, but it shows in 
addition a peiscvcrative factor winch might foi widci geneiality be called a 
post-subgoal effect, tins may maintfiin a high performance in the units just 
following the siibgoal bcfoic the steep decline occuis If there is no food 
but only a distinctive kinesthetic cue as in Gioup V, only the fundamental 
concave curve is present. If food is the subgoal, the exhibition of tlie 
peiscvcrative factor seems to depend jointly on the weakness of the end-goal 
effect and on whether the pi e-subgoal conditionings are reinforced or attenu- 
ated bv the icquued acts following the sub goal Gioup III, where the 
tuin pieceding the subgoal was the same as that following it, showed the 
maximal post-subgoal effect The extension foiwaid of prescribed turns 
next to the subgoal is particulaily dependent on the stiength of interfeiing 
end goal ojganjzation, 

5. In the piactical situation the subgoal does divide the maze into paits 
The unit aftci the sub goal is much like the beginning of a new maze. The 



16 


JOVRNM^ or GCNfiTIC PSYCHOLOGY 


posMuhp;o4il cflcct IS attenuated by tnterfenng factois m the usual ciroi 
situation of tlic maze 

6 The iinpliLatiojis of this experiment foi the problem of increasing 
tiansfci of training arc veiy suggestive 
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AN EXPLORATORY STUDY OF COLOR DISCRIMINATION 

OF CHILDREN* 

Depatiment of Psychology ^ Vnto/Ct siiy of IV ichtta 

D L Synolds and N PI Pronk.o 


Is color perception native'’ Is each individual bom with a certain 
“capacity*' or “incapacity" foi discnm matin e; colots, oi ate these reactions 
built up duiing the person's psychological histoiy in the same mannci as his 
touch or taste perceptions^ 

An exploratory study by the aiithois tluows sonic light upon this general 
problem and has opened up an intejestiag area foi fuithei investigation 
The present paper is a picliminary icpoit 

A Procldurh 

Seventy-four children, ages 3-8, including 38 males and 36 females, served 
as subjects These weie selected at landom fruiii the school population of 
Washington and the Wichita Day Nursciy 

As test matciiais, the invcstigatois used the Dvounc Color Perception 
Testing Charts but since it was felt that employment of all 60 plates would 
make undue demands upon the child icn, particularly in the younger age 
groups, it was decided to use only the charts on the left hand side, The 
rotating color disks were used for tire color-ritaming pait of the study 

Each child was taken into the experimental room singly and, after rap- 
port was established, he was introduced to the lotating color disks and asked 
to name the eight dark hues piescntcJ one at a time Picscntation of the 
color charts followed after the subject was shown the easily dncnminatcd 
Chart No, 1 The K outlined the figured 48, with a paint brush, turned the 
manual to the fiist page ol plates and said ^‘Now you paint the num- 
bers you find in each of these plates one at a time all by youisclf " With 
three- and four-year-olds who were unfamilmr with numbcis, the instruc- 
tions were modified as follows, 

“Follow the colored line you see inside (examiner pointing lo the 
circle), or let^a pietcnd thnt your biusli is a car and the line in the 
circle IS a road Now let me ace you follow the load all the way 
around ” 

The 5 was allowed to work at fiis pieferred speed When a disci imina- 
tion error occurred, the K required the S to icpeat the plate last succes<»- 

*Rcccivcd in the Editorial Office on February 13, 1943 
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fully completed and make a second attempt on that plate Failuic of the S 
to name the numbei coiiectly or to trace 'it tinoiighoiit its extent, consti- 
tuted an enor 

B. Resulis and Discussion 

As regaids color naming, the data of Table 1 indicate ccitain trends that 


TABLE 1 

CoioR Naming RespoNsts of 69 5's deivvccn Tiircl and Eight Years of Age 




Mate 


Femnlc 

Pei cent 



Numbci 

Per cent 


Number 

Pci cent 

of total 



correct 

correct 


con cct 

coirect 

naming 8 



naming 

naming 

No. S's 

naming 

naming 

colois 

Age 

No S’3 

responses 

responses 

responses 

responses 

coiicctly 

3 

3 

0 

0 

z 

0 

0 

0 

4 

4 

1 

25 

4 

1 

25 

25 

5 

8 

1 

13 

8 

2 

25 

18 

6 

9 

8 

88 

9 

6 

66 

77 

7 

9 

8 

88 

9 

9 

100 

94 

8 

5 

5 

100 

4 

3 

75 

88 


aigiic for a developmental explanation of color naming lesponses The suc- 
cessive age groups from 3 to 8 show that the peicentage of boys naming the 
eight colors correctly langes from 0 at the youngest age to 94 pei cent at 
seven, although a i eversion occiiis at the eight-year level to 88 per cent, 
perhaps due to our small sample. The same data presented graphically 
in Figure 1 show a rather sharp separation between the groups of the pre- 
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school ages (3, 4, 5) ai^d the school groups (ages 6, 7, 8) These results 
suggest that the spuit m coloi naming responses is related to the child’s 
entrance into the moic foimal learning situation of the first and subsequent 
giades Ccitainiy at the three-yeai level none of the subjects was able 
to label the vaiioiis colois properly Examples from our protocols show 
that red was called blown, blue and pink while blue was called red, purple, 
green, and black Following age groups suggest a tiend toward a gradual 
inciease in effectiveness of coloi naming Sex diffeicnccs in color naming 
do not icveal thcinsolves with any age gioup 

The main part of the experiment concerned the discrimination of colored 
figuics (digits) upon backgiounds of different hues m a variety of com- 
binations* 

Results in Table 2 foi subjects foui yeais of age or older show that the 
paiticular coloi disci iminations called foi on this test are not an ‘*cithcr-or” 
aftaii. It should be noted that only appioxiinatcly half our S’s trace out 
all the digits, and that the lange extends doAvn to 78 per cent of the total 
possible coircct disci iminations Mention needs to be made of the con- 
spicuous absence of thicc-yeai-olds here It is interesting that none of the 
S’s of this age group can trace out the Dvoniie digits 


TABLE 2 

Correct Discriminations on 28 Cor or Plates dy 69 S’s, Four to Eight Years of Ace 


Number of S^s 

Number plates 
correctly 
disciiminatcd 

Per cent frequency 
of platen coriectly 
discriminated 

34 

28 

100 

13 

27 

96 

11 

26 

92 

7 

25 

89 

5 

24 

85 

2 

23 

82 

1 

22 

78 


Fiirtlici evidence for the specificity of color discrimination is given by the 
data of Table 3 While the small sampling discourages a detailed analysis, 
there are trends that suggest that not all hues are equally discrimmablc, 
paiticulaily in ceitain combinations. Note that 100 per cent of four-vear- 
olds disciimiiiate a red digit on a blue background, but only 75 per cent 
discriminate the reverse. Of six-ycat-olds, 94 per cent perceive a yellow 
digit on a green background, but only 22 per cent trace out the gieen num- 
ber on a yellow background Tins particular combination appears to be 
difficult for all ages but the eight-year group 




and five-year levels the pcicentage of both males and females discnmmating 
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the 28 plates is the same (0, 50, and 38 per cent lespcctivcly) At the 

higher levels, males are generally supeiior wUh the exception of the six- 

vcar gioup, wheie the figures arc 33 per cent for females and 22 per cent 
for males. At age seven, males lead with a figure of 77 per cent as com- 
paicd with 66 per cent for females, and at the eight-year level the males 
stand at 80 per cent vs 75 per cent for females Differences between the 
sexes aic less tluin those within the sexes, again disagreeing with traditional 
theory However, these results me more suggestive than conclusive and only 
fuithcr investigation with largci samples can yield any sort of definite answer 
to the questions laiscd here 

C Summary and Conclusions 

The piesent study utilized the rotating coloi disks and 28 color plates 

of the Dvorine Coloi Perception Testing Charts in an effort to explore 

Loloi naming and color disci imination among 74 children, ages 3-8 and in- 
cluding 38 m»nles and 36 females It was found that 

1 Coirect coloi naming was non-existent among our threc-jrcar-olds and 
that generally pre-school and school groups were sharply separated in tlie 
direction o£ superior perfoimancc of the lattci, 'I'here was no suggestion of 
sex differences liere 

2 When S’s were asked to trace the digits on the color plates, the pei- 
centage of coirect lesponses ranged from 78 per cent to 100 per cent of the 
total scries of 28 plates 

a Apparently not all color-combinations were equally disci iminabie 
b The percentage of subjects making coirect responses langes fiom 0 
at the threc-ycar-level to 77 per cent at the eiglit-year-level, 

c Sex differences within each sex group varied much more than be- 
tween sex groups 

3 Laiger samjiles arc needed to settle conclusively the several problems 
raised 

Depaftmetii of Psythology 
University of Wtchita 
fFichita, Kansas 
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A STUDY OF TPIE LINGUISTIC FUNCTIONING OF 
CHILDREN WITH ARTICULATION AND 
READING DISABILITIES^ 

Department of Psychology, Foidham Uui^efsity 


Jeanette G Yedinack^ 


Human idationshipb die laigcly dependent upon two basic forms of 
communication, viz , the spoken and the written woid. Noimal develop- 
ment of speaking and reading ability is theiefoie essential to every person 
jji oui pi cscjit-day culture And yet, there aie cluldien, and even adults, 
whose ability to speak and lead is inadequate fox social intcicouise It is 
with the child icn whose speech and/oi leading abilities do not develop satis- 
factoiiiy that this study is concerned Because of inadequate means of com- 
munication and of receiving knowledge thioiigli the punted page, these 
childien aie often handicapped in the development of satisfactory educa- 
tional, peisonal, and social adjustment 

It IS the pill pose of this study to investigate clifieiences in the development 
and patterning of rntelligence, aiticuLition, oi tal and silent leading, vooabu- 
larv, and otal language development in foui groups of second-grade children, 
(a) one consisting of children seriously defective in aiticulation, {b) another 
of childien seiiously letarded in reading, (c) another of children ictaided 
in both aiticulation and reading, and {d) a contiol gioup of cliildren who 
arc normal in both aiticulation and reading, 

A Previous Investigations Related to the Problem 

The iiteiatiire related to the vaiioiis «ispects of this study is too voluminous 
for review within this paper. Theiefoie, brief icfcience will be made to 


^Received ui the Rditeiial Office on March 5, 1948 

This rnonogi apli is based on a dissertation done in the Department of Psychology 
at Fordham University in partial fulfillment of the requiiemcnts foi the degiec 
of Doctoi of Phdosophy This icse«iicli conducted under the supervision of 

Doctoi Doioihta McCaithy, whose guidance is deeply appicciated Giatitude is 
also e^plcssed to Doctor jostph F Kuhis for lus valuable aid in the statistical 
iinalyscs of these data Special acLnowledgmont is made to Docloi Saul Rosensweig 
foi Ills permission to use the Picture-Association Study fot Assessing Reactions to 
Frustiaiioli in the preliminaiy foi in designed foi childien q'he vviitei is also 
indebtcil to ihc administi ators and second-gi adc teacheis of the public schools of 
Belleville, Hloomfickl, Calchvell, Glen Kulge, Irvington, Montclair, Nutley, Summit, 
Verona* and West Oiange, New feisey, whose coopciation facilitated the selection 
and examination of the siibjecLs of this study 
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general reviews in the areas of language development^ speech, and reading, 
and more detailed consideration will be reserved for those studies most 
pcitinent to the present study 

The most comprehensive reviews of the hteratuie relating to language 
development aie those prepared by McCarthy (26, 28), which appear in 
/! Handbook of Child Psychology, edited by Murchison (1931 and 1933) 
and m // Maw ml of Child Ps\;chQlogy, edited by Carmichael and published 
in 1946 The 28th and 38th yearbooks of the National Society for the 
Study of Education contain abstracts of language studies, and Allen ( 1 ) 
and Goodenough (17) have compiled bibliogiaphics in this field 

A most complete bibliogiaphy relating to speech is that prepared by 
Thon'^sen and Fatherson (37) Since 1935, Knower has made annual icports 
on graduate research in the speech field which appear in Speech Mowogiaphs, 
and recent reviews of the literature have been written by Sanford (34) and 
by Johnson and Gaidncr (21) 

E'^tensive bibliogiaphies on reading by Betts (5, 8) were published in 
1934 and 1945 Gray has presented committee lepoits on reading in the 
16th, 20th, 24th, 37th, and 38th yearbooks of the National Society for the 
Study of Education Subsequent to his publication vn 1925 of a summaiy 
of research related to reading, Gray has picparcd annual supplements which 
appeared in the Elementary School Journal from 1926 to 1932 and in the 
Journal of Educational Research since 1933 

1 Studies of Children JViih Speech Defects 

Several investigations have been concerned with the development of read' 
ing ability in children having speech defects. Gibbons (16) matched 20 
unselected speech cases m CA, MA, and IQ with a control group On 
Gray’s Standaidizcd Oral Reading Paragraphs Test (18) the mean reading 
grade was 1,8 for the speech defective gioup and 2 8 for the control gtoup, 
and this difference in leading achievement was statistically significant The 
results of the Monroe Diagnostic Reading Examination, which was also 
given to the subjects, showed that the reading of the speech defectives aver- 
aged 8 grade below their arithmetic achievement Gibbons pointed out 
that this reading rctaidation of ,8 school year was relatively great because 
the possible degree of rctaidation was limited by the fact that most of the 
children were first' or second-graders Describing the reading ability of 
the speech defectives in greater detail. Gibbons said' '"The Reading Indices 
for this speech group show that only one case out of 20 rated as a supenor 
reader, four cases wcie low aveiage or borderline readers, while the rest 
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of the group presented reading problems sufficiently severe to require remedial 
work” (p 7) 

Moss (30) repoitcd an investigation of the oral reading ability of un- 
selected speech cases from 19 schools Thirty-six subjects, or 3 6 per cent 
of the senior second-grade population of 983 children, with a variety of speech 
defects such as foreign accent, lisping, stuttering, sound substitution, nasality, 
hoarseness, Iiigh pitch, rapid speech, and indistinct speech, were lanked by a 
speccli corrcctionist according to then scoiea on an unspecified speech test 
7^he present w liter finds it difficult to understand how such qualitatively 
diftcicnt types of defects as stuttciing, hoaiseness, and sound substitution, 
could he ranked in order of sciiousness oi degree of defectiveness The 
speech defectives were matched in intelligence and chionological age with 
a gioup of 36 normal speakers Compaiisons of the groups weie made with 
icspcct to eiiors and latc of reading on Giay’s Standaidi/cd Oial Reading 
Check Test Although diftei cnees in reading achievement favored the 
contiol group, no statistical analyses were made of the significance of the 
diffeienccs between the groups in leading performance Rank-order cor- 
lelations computed for the expel imcntal gioiip weie 36 between speech 
ability and rate of leading, and 20 between speech ability and leading errors 
Moss concluded from inspection of the median rate and cnor scoics of the 
experimental and control groups that ^speech defects aic a definite handi- 
cap in oral reading in the second giadc, botli in reading and m the number 
of eriors made” (p 654) 

Wisely confining his study to one type of speech detect, Kelly (23) investi- 
gated stutteiing in college students and found that 

The connection of leading disability to defective speech rhythm and 
of dcfcLtivo speech ihyihm to landing disability independent of general 
intelligence indicates a common element of an essentially transient nature 
In speech and reading detects 

Individuals who weie diagnosed as speech defectives, as a group, 
did not show any significant silent reading disability 

None of the follo^Vlng aspects of speech weie significantly coi related 
with silent reading ability aiticulatioii, voice, oiganization of materials 
In s speech, symbolic formulation and expression (pp 198-19'9) 

Muriav (31) aUo limited his 18 speech defective cases to stutteicis paired 
in «age, mental ability, and grade with noimal speakers* With rcgaid to 
their leading ability, he stated that “The study of disintegiation as meas- 
ured by silent reading tests hi ought out the fact that stutterers appeared 
to be approximately one grade below normal in compichcnsion and two 
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grades below noimal in rate of reading When their true intelligence was 
consideicd the dispaiity was fuitlici incicascd about onc-half giade’’ (p 273) 
Confining tlicir investigation to another type of speech defective, John- 
son and House (22) studied 41 chilclien with functional articulation defects 
They weie compaicd with 33 normal speakers witli respect to leading and 
spelling achievement. Both groups langed in age fiom seven to 13 years 
and no subjects had IQ's below S2 on the Stanfoi J-Binct Scale The 
investigatois found that 12 pei cent of the aiticulation cases had not only 
been late hi beginning to talk, hut also weie icpoUcd by their teacheis as 
having leading or spelling disabilities Since these reports were not confiimed 
objectively by means of standardized test scores in reading and spelling, the 
evidence of educcHtional disabilities is inconclusive 

Monroe (29) also icporlcd the incidence of leading letaidation found 
in 65 articulation disability cases Twenty-four or 37 pei cent weie re- 
tarded a yeai oi moie in leading with icspcct to then mental age level 

2 Studies of Child} eu IFith Reading Disabilities 

Arthur (3) compared the iccoids of 14 non-icadcrs ranging in age fjom 
eight to 14 years with those of noimal rcadcis aged six to 10 All of the 
non-readers had had a minimum of two years of leading mstiuction aftei 
having attained a mental age of si\, and none had a Binet IQ below 70 
Although the group of non-icadcis had the advantage in chionological and 
mental age and in amount of reading instruction, the normal reading group 
was superior in IQ, With icspcct to then speech development, Arthur found 
that *Toi eight of the non-icaders infantile speech, oral inactivity, oi pooi 
enunciation aie recoided, as compared with two of the leaders, althougli the 
readers are the youngci gioup*^ (p, 263). 

In an investigation of the physical and social traits associated with reading 
disability, Andcison and Kelley (2) analyzed the data secured from case 
histones of the Institute foi Juvenile Rcscaich. One hundred leading-dcfcct 
cases were paiied with 100 noimal readers of the same sex, chronological 
age, and IQ Ninety-five of the icadmg-disabilitv cases had Stanfoid-Binct 
IQ's below 90 and 16 were below 70 Speech defectiveness, as recorded in 
the case histones by many difteicnt social workers, was based on the repoits 
oi paicnts, tcachcis, or other icfeiiing agencies, lathei than upon diagnosis 
by speech couectionists Reporting then findings, Andeison and Kelley 
said ' 

Speech defects were found to be moie frequent among the reading- 
disability gioup, one-foiiiih of them as compared with one-scventli of 
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the contiol gioup showing such diflicultics of one t} pc oi flnothei 
(P 62) 

Speech defects ocenned most fiequently in the reading-disability 
group of low IQ, a tliiid of that gioiip having some type of diHiculty 
Only a fifth of the reading-disability gioiip of higher IQ showed speech 
defectSj while the proportion in its control gioup was but onc-scventcenlh 

In total fiequcncy of occuiicncc, the diffeience between the icading- 
disability and the contiol gioijp was but 13 cases, a difference that is 
haicly statistically significant (p 56) 

Anotlici study in which the data wcie based on clinical cases wfis re^ 
poited hy Monioc (29), who compaied a leading-dcfect group consisting 
of 415 cliildien ranging in age from six to 17 yeais with a contiol group 
of 101 cases of six to 11 ycais Although the contiol subjects were j^oiingci 
and less inatuic mentally than the icading-defcct cases, they wcie superior 
in IQ since one contiol and 91 icadmg-dcfcct cases wcie below 80 IQ, 
Monioe found that articulatory defects wcie obscived in 18 pci cent of 
the reading-defect gioup as compaicd with seven per cent in the control 
gioup She concluded that '‘Defective speech may be consideicd a factor 
in reading disability, cithci as one cause of the leading defect oi as a result 
of t\ common cause" (p 92). 

In an investigation of the causes of pooi leading, Bennett (4) compared 50 
pool leaders in the second tluough the fouith giades with a contiol gioup 
of normal icadcis matched in age, IQj se\, school, grade and class gi on ping 
Although the souiccs of the infoimation wcic admittedly of questionable 
jeliabjJjly^ Bennett concluded that, 

Ihe one factor which stood out in the physical area as most clearly 
associated with leading letaidation was a histoiy of speech defect 
Nine paients of poor icadeis lepoitcd some history of speech defect 
while of the childicn themselves, 13 lepoited such difhciilties Among the 
contiols, no parents lepoitcd this pioblcm although six children believed 
they had stnlteied oi stammered at some time The total gioup diffei- 
ence, c'cpiesscd in pei cents, is 3 0 times its standard erior This 
suggests the Conclusion that a history of speech defect is apt to be 
coincident with pooi leading It should be pointed out, however, that 
no child in either gioup appeared to be an obvious and chronic stut- 
terei at the time of the investigation (p 78) 

Bond (9) also nnade a study of 64 pooi readcis matched with 64 good 
readeis in age, sex, school cxpciience, and intelligence The subjects were 
second- and thircl-giade pupils in foui New York City public schools in 
which diffcicnt methods of leading mstiuction weic employed. Bond re- 
ported that* 
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Ihe lelative propoitioa of stuttcrera found in the phonetic school was 
higher than in the look-and-say schools, although the presence of hvc 
stutteieis out of 43 cases (as contrasted with only one stutterci out of 
faO cases in tlie look-and-say schools) is only suggestive Theie is, 
thciefore, an implication that the phonetic type ot reading training may 
elicit or possibly accentuate a tendency to stutter 
A more detailed analysis of these data was mjeJe because the fiudings 
did not agree with Monroe's results 

Speech defects were found to be prevalent in 21 per cent of those 
cases that weie letaided in both oial and silent reading, and in 24 
per cent of those cases that wcie not retarded in both oial and silent 
lending The slight difference between these two classifications is not 
statistically signtfirant and piobably is due to chance It seems, there 
fore, that whcrcvei a consistent perfoimaticc was found in silent and 
oral leading children who wcie not retaided m oral reading but 
were poor silent readers showed no speech defects On the contra ly, 

35 pel cent ol those children who were retarded m oial reading but 
were good silent leadeis had speech defects It is recognized in this 
compaiison that the numbei of cases is not sufficient to assuie leliable 
sjgin/icarice l^Iie diffcience, however, js so maiked that it is ques- 
tionable whcthei It can be asenbed to chance At any latc, a definite 
need exists to examine further the extent to which speech difficulties 
are operating to produce this anomalous condition (pp 37-39) 

A comparison was made by Jacltson (20) of 244 advanced and 234 
retaided readers. On the basis of the Metropolitan Reading tests in giadcs 
four through six, children tibove the third quartile of leading achievement 
in each grade wcie classified as advanced leadcis, and those below the first 
quaitile m each giadc were designated as retarded leaders Jacicson found 
that 25 or 10 2 per cent of 244 advanced leacleis had speech defects as 
compared with 53 or 22 7 per cent of 234 ictaided leaders who had defee^ 
tivc speech, He concluded tliat ^'Sincc the tests administeied measuied the 
late and compiehension of silent leading and not oial ability, it is distinctly 
notewoithy that leading retardation may occur on the basis of speech defect” 
(P 127) 

Shiie (35) compared the language development of the most advanced and 
retarded readers among 300 fiist-gjade subjects Thirty childien who 
scored the highest m the Metropolitan Reading Test during the fiist term 
were contiastcd with the 30 in the lowest decile of reading achievement 
Statiscicaily significant differences wcie obtained between these advanced and 
retarded leaders in aveiage length of response, in the number of complete 
grammatical sentences, and in the number of elaborated sentences How- 
ever, these groups also differed gieatly in iiUelhgcnce, the mean IQ for the 
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acfvaiiced leaders was 118 whde t/iaf /di retarded readers ivas only 
99 Therefore, it is quite possible that the differences in language ability 
favoring the advanced readers may have been due to their greater mental 
maturity. 

3. Studie!> of the hite^-ReUittonships of Speech, Readin^^ Vocabuhiy, and 
Oial hangtiage Development 

A few studies have attempted to measure the relationships among various 
aspects of language development Williams and McFarland (39) measuied 
70 prcscliool children with inspect to C/1, MA, speech sounds, word usage, 
vocabulaiy, and length, completeness, and complexity of oral language 
Inter-conclations among these language vaiiablcs were rcpoitcd for 38 
three- and four-year-old subjects who completed all the tests The investi- 
gators stated that *‘It was found that thcie was a model ate correlation 
between all these abilities, except vocabulaiy, which showed n rather high 
degree of independence'' (p. 18). Shiie (35) determined the inter-con Na- 
tions among measuics of mental ability, Dial language development, and 
leading foi 300 fiist-giadc children 

Fiom a study of the reading piogiess of childicn in kindergarten thiough 
the third giade in Hoiacc Mann School, Wilson, Flemming, Buike, and 
Gaiiison (40) concluded that* ^‘Varying abilities to see, hear, and speak and 
varying ability or personality traits do not seem to be closely oi critically 
related to progress in reading, as levealcd by cithei the statistical analyses 
01 the case studies” (p 443) 

In a study of 97 first-giadc subjects fiom four classes in a New Yoik 
City public school, Gates, Bond, and Russell (15) desciibcd the method 
used by the speech coi rectionist in rating the speech of the subjects Instead 
of using an articulation test, defects such as stuttcung Oi lisping were rated 
on a scale from 10 for perfect speech, ihiougli 7 or 6 for moderate defects, 
down to 0 for very sciious defects Rating foi foieign accent varied from 
10 or 9 for no tiace of foreign accent, 8 or 7 tor slight accent, 3 or 2 for 
decided accent, and 0 for lack of any ability to speak English Therefore, 
low speech ratings may have been given to one child because of stuttering, to 
another bccaiisc of pooi articulation, and to another because of foreign 
accent These speech ratings wcie made at the beginning of the first, second, 
and third terms Six coeflicients of correlation were computed and the 
mean r between fiecdom fiom speech defects and leading was ,10 The 
investigators, noting that the correlation between reading and freedom from 
foreign accent was .20, acknowledged that* “In the population studied were 
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children of many nationalities, and the influence ot foreign tongues was 
probably gi eater than in a typical Amciican school*’ (p. 21) The conclu- 
sion was that. ^‘Speech defects, as found in these classes by careful examina- 
tion have vciy little effect on reading m the mabs results Tins does 

not ejuinnate tJie possibility that a serious speech defect in occasional cases 
may be a handicap, if not handled with skill” (p 21) 

Interpreting the results of the Hoi ace Mann study by Wilson et at (40) 
as Well as their own study, Gates, Bond, and Russell (15) stated that, 
^‘Both studies agiecd also in showing ‘little significant relationship of vocabu- 
lary and ie«rdmg pi ogress’ ” (p* 31) 

The most thorough and critical siiivcy of the litcratuie regarding tlie 
iclationship between speech and leading disabilities is contained in an article 
by Gaines (14) The summaiy of this aiticic is quoted lieic at length be- 
cause It clanfies so well the in adequacies of pievious lescaicli 

The aiTioiifit of lescarcli done lias been too small eithei to sirbstantiate 
01 Lo disprove any assumption one may wish to cliaw 
The diagnosticians of speech defects vary in these studies from the 
macctnate mting of motheis to the accurate rating of speech spe- 
cialists Tlic iinstandnrdi7cd use of terminology in various investiga- 
tions pi eel tided the possibility of comparing results The absence of 
any reliable nouns for speech adjnstment in the general populatiofi fur- 
ther prevents compansons 

On the other hand, reading investigators fad to specify exact types 
of reading used as a means of compansoDt comments are hcldng as 
to what type of leading instmcCion was given to the cases 
Until terms jic defined and standardized, studies can he of value foi 
onJy specific aspects of both reading and speech and any deductions 
we may wish to make at piesent must be necessarily so qualified as to 
be of little value (p 109) 

In addition to these ciiticisms of previous rcscaich, otheis might be noted 
The subjects of several studies have not been repicscntative of children in 
the average American school Either they were pi ivatc- ‘school cliildren who 
were supeiioi in mental ability or they weie child len fiom the New Yoik 
City public schools where the incidence of foreign accent is gi eater than that 
found in the typical scliool 

In some studies the population sampled was not suitable for a crucial 
investigation of the relationship between speech and reading disabilities In 
any one grade in just a few schools tlieic arc only a few children who are 
sciiously rctaidcd in speech and/oi reading Theicforc, studies dealing 
with only a few schools have not obtained a sufficient number of cases having 
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sciious dc/icicncics to wariaat conclusions as to the iclationsliip between 
speech and loading disabilities 

Other invcstigatois have failed to equate the expeiunental and control 
groups satisfactoiily with the icsult that retarded readers and spcakeis were 
coiitiasted with childien of greater mental ability Finally, ciiticism may 
be made of the lack of, or inadequacy of statistical treatment of the lesults 
of some of the studies- Thcicforc, this investigation was undertaken in an 
effort to study the linguistic functioning of child icn with articulation and 
leading disabilities by moie controlled methods tlian have hitherto been 
employed ► 

B SuBJFClS 

1. Ft ehminai y Selection of Subjects 

Childicn in the latter half of the second vcai of school wete chosen foi 
this study because at this level they have bad sufficient ins ti notion in reading 
so that tliose who aic seriously retaidcd in leading can be selected satis- 
factoiily Fuithciniorc, anj^ speech difficulties wbidi pcisist after the seventh 
biithday may be consideicd unusual enough to be classified as articulation 
defects 

In oidei to hnd enough childien with aiticulation and reading difficulties 
of SLicIi seriousness that they would be leprcscntative of chnicrdly seveie 
and specific speech and leading disabilities, it was necessary to select them 
from a laige number of scliools I'en public school systems in Essex and 
Morns counties of New Jciscy authorized the undei taking ot this icseatch. 
Because a few of the schools in some of the towns had laige foieign popula- 
tions, they weie omitted fiom this study as it was desuable to obtain 
subjects not influenced by foreign language The second-giade teacheis in 
the schools chosen foi the study wcie asked to list the names of the childien 
in their classes who were consul eied speech detectives oi serious leading 
problems As a lesult of totaling the data fiom all qucstionnaiies, 175 
childien fiom 54 schools weic judged by teacheis to be defective in speech 
and 163 weic judged poor leadeis Ot the total population of 2,147 second- 
grade children, 8 15 per cent weie lepoited by the classroom teacheis to be 
defective in speech and 7.59 pci cent were repoited to be poai icadeis 

2 2'esting of Subjects 

Inasmuch as it has been shown in previous investigations that linguistic 
functions bear some relation to general mental ability, it was considcicd 
advisable to obtain a rncasuic of the intelligence of the subjects Thcicfoie, 
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the Pintnei-Duiost Elcniciitary Test, Scale I, Form D (32), which docs 
not icquitc leading ability, was given to all of the poor leaders, to the 
speech defectives, and also to 25 entire second-grade cUsses From these 
classes the control gioup of subjects was selected To obtain more objec- 
tivc and reliable measures of the articulation and reading retardation of 
the childieii tli.in can be obtained by teachers* estimates, standardized tests 
were employed. The child icn who were listed by their teachcis as pooi 
readers weie given Giay’s Standardized Oial Reading Paragiaphs Test (18), 
and those listed as speech defectives were tested with Stinchficld*s Handy- 
Pack Speech Test (36) The administration of the intelligence, reading, 
and articulation tests was completed within a period of 44 days (Febiuary 
5tli to March 20th, 1*^45) All tests wcie given by the investigatoi, who 
had had giaduatc tialning and expciience, not only in psychological test- 
ing, but also in diagnosing speech defects 

After this preliminary testing, 211 childien weie selected for finther 
examination which occuiicd between Apiil 9th and May 28th, 1945, a peiiocl 
of 50 days The tests were administeied in the following oidei (tf) the 
Dunell-Siillivan Reading Capacity Test, Piimaiy, Foim Aj Test 1, Word 
Meaning (13), which lequiics no leading, v/as used to measure understood 
vocabulary, (b) the Duirell-Siillivan Reading Achicvcnient Test, Piimary, 
Form A, Test 1, Word Meaning (13), was used to measuic silent leading 
ability, (c) a modification of an aiticulation test designed by McCaithy 
(27) to elicit responses containing the phonemes of most frequent occui- 
rcnce in the sounds of spoken language was the measuic of articulation defec- 
tiveness ; {(1) Gray*s Standaidized Oral Reading Paragiaphs Test (18) 
was used to measure oral reading achievement, and (i?) Rosensweig*s Picture- 
Association Study for Assessing Reactions to Frustration (33), in a pre- 
liminary form designed for childien, was used to obtain oial language 
samples to be analyzed for length, complexity, and completeness of response. 

All of these tests were administered individually with tlie exception of the 
Durrell-Sullivan Reading Capacity and Achievement tests, which were occa- 
sionally given to small groups never exceeding five in numbei, A loom for 
these special examinations was provided m each school and every precaution 
was taken to secure favoiable testing conditions 

3. Fi7ial Crtteiia fot Selection of Subjects 

After these examinations were completed, the children were classified with 
respect to their reading and speech defectiveness. The selection of subjects 
was made according to the following ciitena* {a) Children who were defec- 
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tLve in the articulation of at least one phoneme of ficqucnt occurrence in the 
sounds of spoken language wcie designated as Ariicuhiton-DisabiHiy Cases, 
(/;) Children who scoicd from zero to four on Giav's Standardized Oral 
Reading Paragmphs Test were designated as Readinff-Dtsahdity Cases In- 
asmuch as such scores arc equivalent to a reading grade of 1 9 oi less, these 
cases showed a minimum ictaidatioir of 1 0 school year since the average 
grade placement of the subjects was 2 9 at the time of final testing, (c) 
Chiidicn designated as Readtug-Aj iJcnlation-Disabiliiy Gases were those who 
met the critciia for both the Reading- and AiUcuJation-Disahility Cases 
{d) The children designated as Goiiiiol Cases were selected from those in 
the 25 entire classes examined who had not been classified by their teachers 
as defective in speech or in reading. In addition, tlicy made no ciiors on the 
articulation test and their grade equivalent scoics weie 2 1 ot more on Giay’s 
Standardized Oral Reading Paiagiaphs Test (e) Because mental retarda- 
tion may be a cause of lack of noimal development in spcecli, reading, 
vocabulaiy, and language, no subjects with 7Q’s below 76 were used m any 
of the giQups 

4 Incideiice of Chtldten With Aititnlaiion aud/oi Reading Disabilities 

The number of children diagnosed as functional articulation-disability cases 
was 71 of 2,147 sccond-giadcis, or 3 31 per cent Louttit and Halls (24) 
reported that 5 76 pei cent of the second-giadcis in tlicii extensive survey 
were reported to be defective in articulation The sinallci peicentage ob- 
tained m the present study is piobably the icsult of the diagnostic pioccduie 
which excluded childicn whose aiticiilation defects may have been due to 
01 game causes oi to bilingual background 

According to the ciitciion employed in this study, 67 of 2,147 sccond- 
giadcis or 3 12 per cent, were classified as reading-disability cases Since 
othci invcstigatois, as icpoilcd by Betts (6), have estimated the incidence 
of leading disabilities fiom two to 15 per cent, the present estimate of 3 12 
per cent is most conseivative, including only those cliildicii whose reading 
is extremely pool 

Twenty-seven of 2,147 sccond-giadeis, oi 1 26 pci cent, weic seiiously 
deficient in both aiticulation and leading Foity pei cent of 67 pool icadeis 
had an aiticulation defect, and 38 pei cent of 71 cases identified as aiticula- 
tion cases wcic also reading-disability cases Since many otlrci investigators 
have also noted the fieejucncy of oeeuirencc of the double handicap, the 
existence of a significant xeUtionship between reading and speech defective- 
ness IS confirmed. 
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5 hicidente of Boys and Guh fFiih Ai titiilaiion and/ot Reading DisahiUtie^ 

Many observers have noted that reading and speech disabilities are more 
commonly found in boys than m girls In the present investigation the 
usual preponderance of boys with these Iiandicaps was found. Table I 
shows the numbers and pciccntagcs of each sex who had articulatoiy and/or 
reading disabilities. 

I'ABLE 1 

Numdfr and Pcrcentaoi or Each Slx With Akticuiation and/or Reading 

DisAniimis 



Boys 


Girls 

All 


N 

% 

N 

% 

N 

Articulahort-disability cases 

33 

75 0 

11 

25 0 

44 

Reading- disability cases 

27 

67 5 

13 

32 5 

40 

Reacling-articulation-disability cases 

21 

77 8 

6 

22 2 

27 


Testing the significance of the difference between the observed and ex- 
pected frcqxicncy of boys and girls with aiticulation disabilities, the obtained 
clii-square was 11 00, equivalent to a i-valuc ot 3 32, which is significant at 
the one per cent level of confidence Therefore, it may be concluded that 
tile prepondeiance of boys in the articulation-disability category was greater 
tlian can be reasonably attributed to random variation 

The chi-square obtained in testing the difference between the observed and 
expected fiequencv of boys and gills with reading disabilities was 4 90, equiva- 
lent to a f-valuc of 2 21, which is significant at the five pei cent level of 
confidence The piobabihtj^ of obtaining a ^-vahic as large oi laiger tJian 
2 21 IS less than 05, approaching the value 02 

Testing the significance of the difference between the observed and 
expected frequency of boys and girls with reading and articulation defects, 
the obtained chi-squaic value was 8 33, equivalent to a /-value of 2 89, which 
IS significant at the one per cent level, showing that the greater incidence 
ot boys than of girls who have both aiticulation and leading disabilities is 
probably not due to landom variation Appaicntly, therefore, these are 
functions in which a real sex difleiencc exists. 

In order to avoid biasing the results by differing icpicsentation of the two 
sexes in the various groups, the propoition of male to female subjects was 
made appioximately constant from group to gioup All of the reading- 
articulation-disability cases were used as one experimental group, and the 
numbers of boys and girls in the other groups were adjusted to maintain 
the same relative proportion of the two sexes Tlieie are approximately 
thiee and one-half tunes as many boys as girls m each group 
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6 Language Background of Subjects 

Evciy effort was made to avoid using children whose linguistic develop- 
ment was complicated by bilingualism. In most of the school systems the 
peisonal data iccoids of the children, which gave the birthplace of the paicnts, 
weie inspected In the schools which did not record this ui formation, the 
teachcis or principals rcpoitcd whether or not the parents had a foreign 
accent Thcrcfoic, it was possible to determine that tlic parents of most of 
the subjects weic cithci born in the United States or did not have a foieign 
accent This information was available with regard to at least 89 per cent 
of the subjects in each gioup and, furthermore, in the speech examination, 
the investigator had ruled out childien who showed any tiacc of foreign 
accent Therefore, it is fairly ceitaui that none of the subjects was in- 
fluenced by foicign language background in the home 

7. School TiaiJiing of Subjects 

Table 2 gives the distribution of the final experimental subjects <Tccoiding 
to towns, schools, and daises Inasmuch ns the 178 experimental subjects 
wcic chosen fiom S3 different classes fiom 43 schools m 10 different towns, 
diffeienccs m their articulation and reading ability cannot be dependent upon 
differences in school instruction Fin thci more, the subjects who comprise 
the Conti ol Gioup arc mcmbcis of many of the same classes as the children 
with articulation and reading disabilities. Hence, tlic gioups to be com- 
paied, had, presumably, the same instiuction, Such differences as may 
exist between the gioups in linguistic functioning arc probably not attributable 
to difteienccs ni school tiainiiig 

8 /I ge of Subjects 

Tabic 3 offers a conipaiison of the means and variability of the groups 
with respect to chionological age. The average age of the subjects was 
92 69 months, which is approximately equivalent to seven ycais nine months. 
It should be borne in mind that these ages were computed in the preliminary 
testing period between Februaiy 5th and March 20th By the time of 
the final testing of the vaiious linguistic functions (Apiil 9th to May 28th), 
thiee months had elapsed so that the mean age of the subjects then was 
approximately eight yeais. 

The analysis of vaiiauce method was used to test the significance of the 
group and sex differences iii age. Since the F-iatio between gioups was 
0 93. an obviously insignificant value, it is evident that the age diffciences 
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among the various groups are negligible Hoivevei, the between 

sexes was 4.71, a significant value at the five per cent level of coiifidcnce- 
Separate analyses of the diffeienccs m age of the boys and giils showed 
that the only i-vahic of significance was obtained m the Rcading-DisabiLity 
Group where the diffcience between the boys and girls with respect to age was 


TABLE 3 

Mlans and Variahuity or Tiir Groups in Chronoioucal Age (in Months) 



Control 

gioup 

Articulation- 

Disability 

group 

Reading- 

Disability 

group 

Reading- 

Aiticulation- 

Disability 

gioup 

All 

gjoups 

Nnmhet 

Jlnvs 

58 

33 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

7V 

42 

35 

27 

178 

Mean 

Boys 

92 93 

93 24 

94 41 

91 67 

93 10 

Gil lg 

90 88 

92 89 

90 00 

91 33 

91 23 

All 

92 49 

93 17 

93 40 

91 60 

92 69 

SD 

Roys 

4 24 

499 

5 19 

3 79 

463 

GiJ Is 

2 67 

4 43 

4 06 

6 90 

4 38 

All 

4 05 

4 87 

5 28 

5 66 

4 64 


significant at the five per cent level of confidence The fact that the boys 
had an advantage of appioximately foui months of age over the giils in the 
Reading-Disability Group should be borne in mind in subsequent compari- 
sons of the sexes in linguistic functioning Howevei, the very slight age 
differences between the boys and the gills of the othci gioups were not 
significant, 

C Intelligence 

In any study of linguistic functions the meaBurement of the intelligence 
of the subjects is of vital iinpoitance because it is gencially recognized that 
vcibal abilities aie stgrificant constituents of general mental ability For 
this leason measures of vocabulaiy, reading, and sentence development aie 
often included m tests of intelligence and it is, thciefoic, difficult to diffei- 
cntuite clearly between intelligence so raeasuicd and linguistic ability 

1. Examitiation of liitellif/ence 

The Pmtnci-Durost Elcincntaiy Test, Scale I, Form B (32), was se- 
lected foi the measurement of the intelligence of the subjects The le- 
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Lability of tins scale» as described in the manual, is 92, and its validity, as 
detcrmuied fay corrcfatmg tfae Picture Content and Reading Content scales, 
IS 78 Because it is composed entirely of pictures and requires no reading 
ability, thib test is especially suitable for use with cliildicn who are retarded 
in leading At the second-grade level, inloimation acqimcd tluough experi- 
ence m residing would piobably be insufficient to affect pciformance on a 
non-read mg intelligence test T^lciefoie, it is unlikely that lack of reading 
achievement adversely affected the scores of the groups composed of leading- 
disability Cases However, since ability to compiehcnd oral language is re- 
qixned by this mental test, it is possible that the performance of tlie handi- 
capped subjects was somewhat affected bv difficulty in oial language com- 
pichcnsion 


2 GiOup and Sex Diffetenees m Menial Age and IQ 

Table 4 shows the means and Vduabihty of the groups with respect to 
mental age and IQ The mean menul age for all subjects was 91,01 


TAliLE 4 

Means and Variaduitt of the Groups in AfA and IQ 



Control 

group 

Articulalion- 

Disalnhty 

group 

Reading- 

Disability 

group 

Reading- 
Ai hciilation- 

group 

Ail 

gi oiips 

liumhet 

Boys 

58 

3$ 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

74 

42 

35 

27 

178 

Mean MA 

Boys 

92 51 

93 24 

91 82 

87 52 

92 80 

Girls 

84 25 

89 S6 

82 13 

81 67 

84 64 

All 

92 61 

92 4S 

89 60 

86 22 

9101 

SD MA 

Boys 

10 95 

9 60 

11 78 

9 87 

10 95 

Girls 

7 47 

S90 

8,40 

7,47 

7 90 

AH 

1120 

9 07 

n 32 

9 70 

1089 

Mean IQ 

Boys 

101 5} 

99 61 

96 74 

95 43 

99 22 

Girls 

92 56 

96 56 

90 38 

89,33 

92 64 

AH 

99 60 

98 95 

95 40 

94 07 

97 78 

SD IQ 

Vays 

11 04 

10 86 

9 94 

10 57 

10 98 

Girls 

8 39 

5 94 

8 94 

8 02 

8 32 

All 

11 15 

10 08 

10 03 

10 38 

logo 
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months or seven years seven months It should be remembered that, since 
the measures of linguistic functioning were obtained three months after tlie 
date for which the mental ages wcic computed, the average mental age of all 
the subjects was approximately seven years ten months when the linguistic 
variables were mcasuied Although the total groups aie fairly comparable 
with lespect to mental age, the boys aie consistently supcnoi m mental age 
to the girls in all the gioups 

The mean IQ of 97 78 for all subjects indicates that the experimental 
population IS composed of children of average mental ability Because of 
the existence of group and sex differences in IQ, the analvsis of variance 
method was used to test their significance The J'-value between groups 
was 2,67, which is statistically significant at the five pei cent level of 
confidence and probably cannot be atuibuted to landom vaiiation Hence 
It is evident that at least a significant diffcicnce m intelligence exists be- 
tween some of the groups Sim daily, the T-value of 12,16 between sexes 
was Significant at the one per cent level of confidence which piccludes the 
possibility of random vaiiation Theicfoic, some significant difference in 
intelligence exists between some of the gioups of boys and girls 

Separate analyses were made of the gioiip and sex diffeiences in IQ In- 
asmuch as the /-value (0 31) obtained between the Control and Articulation- 
Djsability gioups is insignificant, it is clear that the Articulation-Disabihty 
Gioup IS not significantly dilteient in IQ from the average sample ot con- 
trol subjects This testifies to the hypothesis that the aiticulation disabilities 
arc specific and not due to general mental inability The Reading- and 
Rcading-Articiilation-Disabdity groups, howevei, are significantly different 
in IQ fiom the Control Group at the 10 and 5 pei cent levels respectively, 
With /-values of 188 and 2 22 These findings aie in accord with the 
general tendency for children with reading difficulties to he of lower mental 
ability than good leaders And it is not surprising that the children with 
the lioubic handicap show still grcatci infeiioiity in IQ to the Control 
Group, the difference being significant at the 5 per cent level of confidence 

The obtained /-value ot 1 51 shows that the difference in IQ between 
the Ai ticiilation-Oisnbdity Group and the Reading-Disability Gioup is sig- 
nificant only at the 20 per cent level, but the degree of significance changes 
to the 5 pci cent level when the Aiticulation-Disability Group is compared 
with the Readmg-Articulation-Disability Gioup, the /-value being 1,97 Again 
It IS not surprising that children with the single handicap of articulatory 
difficulty aie mentally supeiior to the subjects with tlic double handicap 
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No Significant diftcience in mental ability exists between the /(7's of the 
Reading' and the Reading-Aiticiilation-Disability groups 
The difterence in IQ between the boys and tlic giils of tlie Control Group 
is explicable in terms of the selection of tlicse subjects because a delibeiate 
effort had been made oiigiiially to match the mental ability of the giils of 
the ContioL Gtoup with that of the giils in the otiici groups Tliciefoie, 
the obtained sex diffciencc favoiiiig the boys in /O m the Contiol Gioup 
IS of no importance to this study 

Howevei, the sex diflciciiccs favonng tlic boys in IQ in the otliei groups 
picscnt interesting thcoietical implications The only lvalue of statistical 
significance was obtained in the Rcadmg-Disability Gioup wheie the diifcr- 
cnce between the se^cs in IQ is sigtiificant at the 5 pci cent level of con- 
fidcncei the t-valuc being 2 d 1 The presence ot this significant diffeicnce 
sliovvs that the superioiity of the boys in mental ability is piobably not 
due to landoin va nation and suggests two hypotliescs: (^) The boys in the 
Rcadmg-Disabihty Group may piesent a inoic specific type of reading 
disability than the giils whose disabilities may be due moie to general mental 
disfunction, (b) Girls normally earn a higher piopoitiori of then IQ scoies 
on verbal r terns and boys usually eain proportionately more on non-verbal 
items Therefore, it is possible that girls, who arc handicapped Unguisti- 
cally, arc penalized more severely on mental tests than boys Although the 
bcx differences in IQ m the other groups aie not significant, the trend for 
the boys to be supei lor to the girls is again evidenced, 

3 Necessity foi Covariance Analysis 
Because the tests have demonstrated the existence of some significant 
diffeiences in mental ability between groups and between sexes, u is neces- 
sary to use the covariance method which statistically ciiuates the groups 
and sexes in IQ before testing the significance of the diftciences found be- 
tween the groups 01 sexes in the linguistic functions An estimate of the 
true regression of each of the experimental vaiiablcs on IQ is to be used to 
adjust the means of the linguistic measures foi cacli gioup and sex in oidei 
to compensate for differences in intelligence This adjustment of group 
and sex means having been accomplished, their comparability is assured and 
they may then be tested for significance of differences m the linguistic 
functions* 

D Articulatiok 

One of the criteria for selection of subjects in this study was proficiency 
of articulation Surveys of school childien have shown that defective articu- 
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lation is the most common type of speech defect and that the greatest gams 
in the articulatory cfliciency of school cliddren are made in the first grade. 
Accoiding to West| Kenned)', and Carr (38), "Normally all of the sounds 
of speech aie developed by the time the child is seven yeais old^* (p 34) 
Theicfoie, fot this study, children in the latter half of the second grade 
wcic selected on the reasonable assumption that continuance of poor aiticu- 
latioii fiftei seven years of age is sufficiently unusual to be diagnosed as 
defective speech 

1 E\aminatton of Atiiculation 

As a measure of defectiveness of articulation a modification of the 
McCaithy Articulation Test (27) was employed This test provides for 
the examination of tlic English speech sounds which occur most frequently 
in the word lists of Dewey (11) and Horn (19), which aic based on samples 
of adult and child language icspcctivcly Since all of the test words aie 
included in the 1,000 woids most frequently used bv kindeigarten child len 
according to Hoin, they aic so commonly spoken that any mispionunciation 
may he attributed to aiticulatoiy defectiveness rather than to lack of 
familial ity with the words on the pait of seven-year-olds 

The testing of vowel sounds was omiUed fiom this study because, by 
the time children are in second grade, gioss mispionunciation of the vowels 
IS uncommon, and the intelligibility of speech is inoie dependent upon the 
correct pronunciation of consonants than of vowels Fuitherraoic, as West, 
Kennedy, and Carr (38) point out, "The vowels ate so unstable as sound 
units that much leeway is iillowed in their pionunciation*^ (p xxii), 
Thcrefoie, only consonants and consonant blends were tested The 50 
words elicited by the examiner's questions contained 20 consonant blends and 
23 consonants, some of which wcie tested in initial, medial, and final posi- 
tions, making a total of 70 sounds, 

Children who wcie defective iii the aiLiculation of at least one of these 
sounds of frequent occiuience in spoken language were designated as Aiticit- 
lation-Disabili^y Ca^es Child len with cleft palate, spastic paialysis, voice 
disorders, stuttciing, foieign accent, and pathological eye conditions were 
not included in any of the expeiimcntal gioiips If no organic cause was 
apparent to the examiner oi known to the tcachei, the speech defect was 
considered fundwnaL Only children with functional articulatory defects 
were selected as subjects foi this study. This restiiction necessitated the 
elimination of many childicn who had difficulty with the sibilant sounds 
because of malocclusion or the loss of deciduous teeth Although it was 
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impracticable m this study to give individual audiometer tests, the examiner 
watched for signs of hearing loss and excluded any children whose articulation 
was apparently affected by healing difficulty 

2 Group and Sex Differences tn Auiculation 

The results of the articulation test are shown m Tabic 5 in terms of the 
means and vaiiabihty of articulation eriors for the different groups The 
subjects of the Contiol and Reading-Disability groups had been selected be- 


TABLE 5 

Mr/VNS AND VARlAmUTY OF THE GROUPS IN ArTICUIATION ERRORS 



Control 

group 

Articulation- 

Disnhility 

group 

Reading- 

Disability 

gioup 

Reading- 

Articulation- 

DisabfclUy 

group 

Articulation- 
and Reading- 
Articiilation- 
Dibability 
groups 

Numhc} 

Boys 

58 

33 

27 

21 

54 

Gills 

16 

9 

8 

6 

15 

All 

74 

42 

35 

27 

69 


Boys 

0 

8,70 

0 

6 33 

7 78 

Girls 

0 

1411 

0 

6S3 

11 20 

All 

0 

9 8< 

0 

6 44 

8 S2 

SD 

Boys 

— 

6 IS 

— 

8 16 

7 11 

Girls 

— 

795 

— 

5 87 

8 03 

All 

— 

6 96 

— 

7 71 

7 45 


cause they made no errors on the aiticulation test The 69 child len in the 
Aiticiilation- and Rcading-Aiticulation-Dlsability groups combined had a 
mean erior score of 8 52 The numbei of defective sounds ranged fiom 1 to 
36 for all children with niticulatoiv difficulty 

A comparison of the two groups with speech disability shows that the 
children with the single handicap of articulation defect made more errors 
(mean 9 86) than those with the double handicap of articulation and 
reading disability (mean 6 44) This apparent superiority m speech of 
tliose with the double handicap is consistent whether the boys oi the giils 
of the two groups are conipaicd An analysis of covariance of IQ and 
articulation errors was undertaken to deteiimne whether the differences 
between the Articulation- and Reading-Articulation-Disability gioups were 
significant wlicn the possible effect of differences in intelligence were 
eliminated Although the i^-value between groups (3 40) is not statistically 
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significant according to the criterion used in this study, it is significant at 
the 10 per cent level and approaches statistical significance at the 5 per 
cent level Therefore, it is probable that a leal difference in articulation 
exists between the children with the double handicap and those with only 
articulation disability. Thirty-seven per cent of the Reading-Aiticulation- 
Disability Gioup made only one ciror on the articulation test as conapared 
with 14 pci cent of the Articulation-Disability Group Generally more 
aiticiihition ciiois wcie made by those defective in aiticulation but not in 
leading A logical explanation of this tiend toward supenoiity of those 
child icn exhibiting the double handicap of reading and articulation dis- 
abilities might be that a selective factor was operative in the promotion of 
children from first to second grade Perhaps the first-grade teachers re- 
tained children who wcie doubly handicapped in first grade unless they 
tended to speak with more claiity oi read with greater success than those 
with only an articulatory difficulty, and hence the moie severe cases of 
double handicap weic not found in second grade 

The i^-valuc between se\es (2 47) does not attain the level of significance 
required even at the 10 pei cent level of confidence, Therefore, it is piob- 
able that the apparent supenoiity of the boys over the girls in articulatory 
ability can be ascribed to random variation 

E, Reading 

1 Definition of Rending Disability 

Cntciia for designating poor leadeis as cases of specific reading disability 
have usually been based on the amount of discrepancy between objective 
measures of reading achievement and achievement m other school subjects 
or between leading age and mental age Because it was impracticable m 
this rcseaich to measuie the school achievement of the subjects except in 
reading, the criterion of reading disability foimulatcd by Durreil (12) 
was used He states that: “Usually a child is said to have ^specific leading 
disability' or to be seriously retarded in leading when lus leading achievement 
is a ycai or more below his mental age” (p 278). Many investigators have 
contrasted the best leaders with the poorest leadeis in a grade, but the latter 
are not necessarily cases of specific reading disability It is probable that 
few children with really severe leading letaidation receive regular promo- 
tions especially in the intermediate giades, and therefoic most of the poor 
readers in any grade are not seriously enough retarded to be classified as 
disability cases In order to study children with severe reading retaidation 
It IS necessary citlier to use children referred to clinics for remedial reading 
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or to select child icn from a very large school population. The latter pro- 
cedure was employed in this study, which sampled a second-grade population 
of 2,147 children fioni 89 classes iii 54 schools in 10 towns. 

2 Examination of Oral Reading 

In order to contrast children who aie seriously letaidcd in reading with 
those of normal ability, Gray’s Standardized Oral Reading Paragraphs Test 
(18) was used as a ciiterion measure in this study. This consists of short 
paiagiaplis steeply graded in difficulty so that estimates of the reading 
achievement of childien in grades one through eight may be obtained m a 
slioit time. The first few paragiaphs are so easy that an average child in 
grade 2.0 can read the first paragiaph of 48 words with little difficulty 
By the time an average reader is in grade 2 9 he can read at least two para- 
graphs containing 97 words. 

In the pieliminary testing period all of the children reported by their 
teachers as poor readers were measured by this test. In the final testing 
period, not only the pooi readers, but also the other subjects were thus 
measured in oral reading. The fact that the performance of the poor 
readeis remained so low on repetition of this test is further evidence of the 
severity of then reading handicap, as there had been a three-months interval 
during which lapid progress in reading would have been expected of childien 
of this age and grade placement. The test was administered individually 
and scored according to the directions prescribed by the author in the manual. 
Both accuracy and speed of oral reading aic taken into consideration in 
calculating the raw scores. 

The results of this test wcic used as one of the ciiteiia for the selection 
of the subjects for the various gioups, Childien whose raw scores were 
five or greater (equivalent to a grade score of 2.1 or more) were con^ 
sidercd normal readers and placed either in the Control Group or in the 
Aiticulation-Disability Group, depending upon then articulatory ability. 
Children who scored four or less (equivalent to a grade score of 1.9 or 
less) were designated as Reading-Disability Cases and placed either in the 
Reading-Disability Group or in the Reading- Articulation-Disability Group, 
depending upon their speaking ability, 

3. Group and Sex Diffet ences in Oial Reading 

Table 6 shows the means and variabilities of the oral reading grade and 
raw scores of the experimental groups Inasmuch as the subjects had a 
grade placement of 2.9 at the time of testing, the Reading- and Reading- 
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TABLE 6 


Means and 

VARiAmuir or 

THr Groups in 

Orai. Rfadinc 

Grade and Raw 

Scores 


Control 

Avticidanon- 

Disability 

Reading- 

Disftbihiy 

Reading- 
Aiciculatioo- 
Df ^ability 

AJI 


group 

gi oup 

group 

gtoup 

groups 


Boys 

58 

33 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

74 

12 

35 

27 

17S 

Mean fffode 
Boys 

score 

3 6 

3.1 

14 

1 4 

28 

Gills 

^6 

32 

1 4 

1 6 

28 

AIJ 

36 

31 

14 

14 

28 

Mean row icme 

Boys li,$6 

10 91 

1 19 

1,29 

8 80 

Gills 

U 63 

12.00 

0 13 

1 67 

8 64 

AJJ 

J3 8I 

It U 

0.94 

1 31 

316 

Sf) Krtsu 3cf>r£ 

Boys 5 4J 

S02 

1 39 

J45 

710 

Gills 

5 11 

29+ 

0 33 

170 

6 95 

All 

5 35 

4 67 

1 31 

1 52 

7 07 


AiticiilatLon-Disability gioups with mean leading grade scores of 14 evi- 
dently had an average retardation of 1 5 scliool years, Since the highest 
reading grade score obtained by any of these leadmg-disability cases was 1 9 , 
they were all retarded at least one full year in oral reading with respect 
to giade placement. 

A compaiison of the mean giade score of the Reading-Disability Gioup 
(1.4) with that of the Contiol Group (3.6) emphasizes the contrast in 
their achievement The difference of 2 2 school yeais m oial reading ability 
is fuithei evidence of the seriousness of the retardation of the leading-dis- 
ability cases 

The mean mental age of the Reading- and Reading-Articulation-Disabibty 
gioups was appioximately 88 months at the time of the prcliminaiy testing 
Thiee months later, duiing the final testing period, the mean mental age 
of these retarded leaders was approximately 91 months, and their mean oial 
readings age was 78 months, Tlicicfoie, the discrepancy of 13 months 
between mental and reading ages is moie than sufiicicnt to satisfy Durrcll’s 
(12) criterion foi specifying retaided rcadeis as cases of specific reading 
disability 

Gioup and sex difteiences in oial leading arc not as well illustrated by 
the grade scores as by the raiv scores In many investigations the control 
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group which is compaied with the pool leadeis is composed of chiLdien 
who are excellent leaders. This is not the case in this study, the Contiol 
Group consists of average leaders, some of whom aie actually below the 
norm in oral icndtng for then grade placement In spite of this fact, gieat 
contrast is shown between the mean oral leading scores of the avciage readers 
(Control and Articulation-Disability gioups) and the means of the reading- 
disability cases (Reading- and Reading-Aiticulation-Disabihty groups) 

Because the Control Group appears to be somewhat siipcnoi to the 
Articulation-Disability Group m oial reading, an analysis of covariance of 
IQ and oral reading achievement was made. The F-valuc between groups 
IS 18 93, which IS significant at the one per cent level of confidence Theic- 
foie, it may be concluded that, after elimination of group difleiences in IQj 
there is a highly significant difteience m oral leading between the contiol 
subjects and the aiticulation-disability cases even when the lattei exclude 
cases of specific leading disability Inasmuch as the lange in reading scores 
of these two groups is identical (5-24), it is all the more lemarkablc that 
they diffei so greatly m oial leading abilit5% The logical explanation is 
that lack of articulatory pioficicncy unfavorably affects the oral leading 
achievement even in children who are not seiiously letaidcd in leading, or 
else that the difficulty in both aiticulation and oial reijding results from a 
common cause, The sex diffeiences in oral leading between the boys and 
girls of these gioiips are not statistically significant. 

In ordei to analyze the diffeicnce in oral reading between the Rcading- 
and the Reading-Aiticulation-Disability gioups, another scoiing system had 
to be devised because of the piepondeiance of zero law scores when Giay’s 
system is followed Theicfore, the total number of errors made by each 
child in reading the first two paragraphs was used as the basis for statistical 
analysis. A slight supeiiority in favor of the Reading-Disability Group was 
found since the children in that gioup made fewer errois than those in the 
Reading-Articulation-Disability Group The sex differences favor the boys 
as their erioi scoies are lower than those of the girls m the Reading- and 
Readiiig-Aiticulation-Disability Group, An analysis of covaiiance of IQ 
and oral reading enois was imdei taken to deteimme if the differences 
existing between the groups and between the sexes were significant Aftci 
due allowance has been made for differences m IQ, group differences in oral 
reading cnois are obviously insignificanL as shown by tlic T-value of 0 42. 
However, the T-valuc between sexes, 4 83, is significant at the 5 per cent 
level of confidence. This shows that some significant difference in oral 
reading errois exists between the boys and the gnls of the Reading- and/or 
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the Rcading-AiticulatLon-Disability gioups An adjustment of the means 
of the sexes on the basis of the legression of oial leading cirors on IQ 
was made in ordei to eliminate the effect of sex differences in IQ In 
analyzing the difference between the adjusted oial reading eiroi means of 
the boys and the giils in the Rcdding-Disability Group, the obtained t is 3.05, 
a Significant value at the one pci cent level of confidence. Therefoie, it 
appeals that a significant diffciencc exists between the oral reading achieve- 
ment of the boys and of the girls in the Reading-Disability Group which 
favors the bovs, inasmuch as the giils made twice as many errors on the 
average. Howevci, two factors should be considered in interpreting this 
diffcience The comparative infeiioiity in oral reading of the gills is prob- 
ably due to the mannei in which they wcie selected. As pieviouslv men- 
tioned, in order to maintain the same proportion of male to female subjects 
in cacli group, it had been necessaiy to eliminate five girls from the Reading- 
Disability Group, and the eight giils letained in this gioup weie the poorest 
readers Fur tlici more, the boys of this group had a significant advantage 
ovei the girls in chionological age {imouiiting to foui months. If neither 
of these factors h.ad been operative, the sex diffeience in oral reading ability 
probably would not have occuned or would have been statistically insig- 
nificant Using the same test of significance for the difference between 
the adjusted means of the boys and of the girls in the Read mg- Articulation- 
Disability Group, the /-value is 0 523, obviously a nonsignificant value. 
Thcicfore, although the boys made fewei cirois, no significant difference m 
oral reading as measuied by numbei of cirors exists between the boys and 
the girls of this gioup. 

4 Exainiiwtton of Sdent Readiuff 

Inasmuch as difteiences in silent reading as well as oial reading may 
exist between childicn with and without articulatory difficulty, silent read- 
ing was also measured in the experimental gioups. For this puipose the 
Duriell-Sullivan Reading Achievement Test (13), Test 1. Woid Mean- 
ing, which icquiies 10 minutes and is intended foi use in Grades 2 5 to 4 5, 
was administeicd to all of the subjects duiing the final testing period This 
test presents shoit sentences to be completed by the choice of one of five 
possible words It was administeied individually oi in gioups nevei ex- 
ceeding five in number, and scored according to the directions contained in 
the manual 

The lesults aie shown in Table 7 in teinis of the giade and raw scoies 
obtained by the various gioups in silent reading The Conti ol Group is 
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table 7 

MkAN 9 AMD VARlADiriTY OF THP GrOUPS IM SlUENT RlADIMG GRADe AInP RaW ScQEFS 



Control 

group 

Aiticulation- 

DisRbility 

group 

Reading- 

Disability 

group 

Reading- 
Articiilntion- 
Dis ability 
group 

All 

group:* 

Number 






Boys 

58 

33 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

74 

42 

35 

27 

178 

Mean grade scoie 





Boys 

2 9 

28 

22 

22 

26 

Git Is 

29 

28 

21 

22 

2 6 

All 

2.9 

28 

22 

22 

26 

Mean sec re 






Boys 

14 09 

11.70 

485 

495 

10 35 

Girls 

14 0< 

11 89 

3 50 

S 17 

10 03 

All 

14 08 

11.74 

4 54 

5 00 

10 28 

SD raw scote 






Boys 

8 K 

8.32 

2 81 

3 17 

7.99 

Girls 

8,38 

3,90 

3 16 

an 

7 41 

All 

8 21 

7 59 

2 95 

2 97 

8 87 


at the norm in reading inasmuch as its mean silent reading achievement is 
identical with its grade placement (2 9) at the time of testing The Articu- 
lation-Disability Group appeals only slightly infeiioi with a mean of 2*8. 
All the reading case? have an average of 2 2 in silent leading Evidently, 
the subjects who weie selected as reading-disability cases on the basis of 
achievement in oral reading also expcilcuced considciablc difficulty in silent 
reading. The degree of their average retaidation is equivalent to 0.7 of a 
school year on this ci itenon 

Although the group differences in teims of giade equivalents seem small, 
the raw scoies show the gieat contiast between the gioups, An analysis 
of the covariance of JQ and silent reading between groups and between 
sexes was based on law scoies. After due allowance has been made for 
differences in IQj the obtained i^-valuc between gioups m sdent reading 
(18,44) is significant at the one per cent level of confidence. Tlieiefore, 
some difference in silent reading existing between some of the gi oups cannot 
be attiibuccd to random variation However, the F-valiic obtained when 
the sexes are compared (0.96) is obviously insignificant and theiefoie the 
hypothesis that differences m silent leadmg between the sexes due to 
random variation cannot be rejected. 

An adjustment was made of the gioup means on the basis of the icgres- 
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Sion of silent leading on IQ Jind separate analyses of the significance of the 
differences in silent reading between the adjusted means of the various gioups 
were undertaken TThc i-value between the Control and. Aiticulation-Dis- 
ability groups is 1 77, a value of significance at the 10 per cent level of 
confidence. It is possible that the difference in silent leading between the 
Control and the Articulation-Disability groups is due to random variation. 
In a logical consideiation of this result, the experimental design must be 
rcconsidcicd The Coutiol and Aiticulation-Disabihty gioups were both 
rcstiicted to children whose oial reading was at least equivalent to Grade 
2 1 If no such restriction had been placed upon the lange of these groups, 
It IS piobable that the Contiol Group would have proved even moie superior 
to the ArLiculntJon-Disabiiity Gioup in silent reading because childicn with 
both aiticulation and reading disabilities could have been included in the 
latter gioup. In view of the limitation imposed on the range of reading of 
this group it is all the moie icmarkablc that such a large difference in silent 
reading was found between the noimal and liandicapped speakers. It may, 
therefore, be concluded that theie is little piobability that chance factors 
aie icsponsible for the superioiity in silent reading of the control subjects 
as compared with the children with aiticuLitoiy defects. 

Testing the significance of the difference between the adjusted means of 
the Control Gioup versus the Reading-Disability Group and the Reading- 
Aiticiilation-Disability Group, the obtained /-values were 6.52 and 5,41 re- 
spectively As was to be expected from the experimental design, these 
results aie both highly significant and show beyond doubt that the control 
subjects were superior in silent reading as well as in oral reading to the 
reading- disability cases. 

Statistical comparisons of the Aiticulation-Disability Group with the 
Reading-Disability Group and with the Reading-Articulation-Disability 
Group also revealed significant /-values* 4 32 and 3 56 respectively, signifi- 
cant at the one per cent level of confidence The supeiiority in silent read- 
ing of the cluldren who arc nieicly handicapped in articulation over the 
retarded leadeis is evident The fact that the difteicnccs between the groups 
in silent reading are significant demonstrates the validity of the selection of 
the various experimental gioups on the basis of oral reading acliievemenL 

The final analysis showed that no significant difference in silent reading 
exists between the Reading-Disability and the Reading-Articulation-Disability 
groups (/ is 0,46) The experimental design was undoubtedly responsible, 
because, in the selection of subjects, these groups were identically restricted 
. m oral reading ability. 
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F, Vocabulary 
L Examniatwn of Vocabulary 

Because previous investigations have shown that vocabulary is a valuable 
measure of linguistic development, it was used as one of the measures ii\ 
this study Inasmuch as some of the experimental subjects weie leading- 
disability cases, a non-ieadmg test, the Woid Meaning part of the Durrelh 
Sullivan Reading Capacity Test (13), was used which measures imdeistood 
vocabulary, This icqiiires the selection of one pictuie out of five possible 
choices to illustiatc the words pronounced by the examiner. The test is 
intended for childien in Grades 2 5 to 4 5 and is usually completed within 
10 minutes It was administered duiing the final testing period to all of 
die subjects eithei individually or m small groups never exceeding five m 
number and was scoied accoiding to the diiections contained in the manual 

2 Gtoup and Sex Diffeieuces in Vocabulaty 

Table 8 presents the lesults of the vocabulaiy test foi the various expeii- 
inental groups m terms of grade «ind raw stoics The mean grade score 
for all subjects was 2 8, which shows a slight, though probably insignificant, 
retardation m undei stood vocabulary with respect to the giade placement of 


table 8 

Means and Variabiutv or the Geoui's in VocABurAav Grade and "Raw Scores 



Control 

group 

Arhculntion- 

Disability 

group 

Reading- 

Disability 

gioup 

Reading- 

Articulation- 

Disability 

group 

All 

groups 

Nutttbei 

Boys 

58 

33 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

74 

42 

35 

27 

178 

Mean grade scoie 

Boys 3,1 

30 

29 

26 

2,9 

Girls 

2,6 

24 

24 

21 

24 

All 

3 0 

28 

28 

25 

28 

Mean score 

Boys 

26,71 

zi 61 

24 93 

22 29 

25 43 

Girls 

21 81 

19 56 

19 63 

1683 

20 08 

Ail 

25.65 

24 31 

23 71 

2107 

24 26 

SD rain scot e 

Boys 

7 69 

7 17 

7 66 

5 64 

7 44 

Girls 

5 79 

5 19 

6 42 

4 37 

5 86 

All 

7 59 

723 

7 73 

5.84 

7 46 
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tile subjects, 2 9 The lelative standing of the giotips is better jllustiated by 
the raw scores* In oidei to make due allowance for group and sex differences 
in intelligence in analyzing these d«ita, an analysis of covariance of IQ and 
vocabiilaiy was made The resulting -value between groups (1 40) is not 
significant Although the diffciences between the groups in vocabulary are 
probabl)^ clue to random vaiiation* a trend is shown for the children who are 
retarded m aiticulation oi leading to he inferior in vocabulary to the normal 
rcadcis and speakeis, and the childicn with the double handicap tend to be 
infciior in vocribulaiy to those with the single defect 

Between sexes tlie T-valuc was 8J4, which is significant at the one per 
cent level of confidence Thcrefoje, it is evident that some difterencc in 
vocabulaiy acluevcnient between the boys and the guls of some group or 
gioups is statistically significant The means of t!ic vocabulaiy scores were 
adjusted on the basis of the rcgicssion of vocabulary on IQ and sepaiate 
analyses wcie made of the differences between the adjusted vocabulary means 
of the boys and the giils of each gioup. The only /-value of significance 
obtained was in the Articulation-Disability Gioup in which t is 2.13, which 
IS significant at the 5 pci cent level of confidence, In the other groups the 
vocabulaiy peifonnance of the boys is not significantly better than that of 
the gills Fiiitheiinorc, abundant evidence fiom pievioiis investigations has 
shown that sex diftci cnees in vocabulary aic usually inconsistent and un- 
leliable in school age children Thercfoic, it is possible that the significant 
sex difference in vocabulary found in only one of the groups in this study is 
due to landoni vaiiation 


G. Language Development 

One of the aicas In which articulation- and leading-disability cases have 
larely been measuicd is that of oial language usage And yet, language 
development is gcneially consideied to be related to aiticulatory and reading 
ability E A Davis (10) states that ‘^Although not all the differences are 
statistically icliable, the evidence is so consistent as to make it extremely 
piobablc that faulty aiticulation tends to retaid language development 
thiough the kindergaitcn years” (p 40) Fuitlieiinore, in acknowledging 
the importance of language development foi reading^ Betts (7) says that* 
” proficiency m oial language is one prime picrequisite to readiness for 
initial leading instruction” (p 307). Thcrcfoie, ui the present investigation 
the experimental subjects weic measured in mean length of lesponse, com- 
plexity of grammatical structuie, and completeness of sentence as shown m 
samples of oral convcisatioii. 
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1. Method of Seeming Responses 

For securing the samples of oral language, Rosciiswcig's Pictuie-Association 
Study for Assessing Reactions to Frustration (33), in the preliminary foim 
specifically designed for childicn, was used. This projective technique con- 
sists of 32 pictuies similar in foiin to the comic stiips of the newspapeis 
and one picture was added for the present investigation. This activity was 
most appealing to the children and little difficulty was expeiicnced u\ ob- 
taining icsponses. An occasional child had to be coaxed to respond with 
more than one word and so the fust eight pictures weie used for practice and 
the icsponses to these wcic excluded in the final analyses. It was very 
easy in piactically all of the cases to rccoid all of the siibjcct*s words because 
this technique conveniently spaces the i espouses more than the usual picsenta- 
tion of toys would do. 

2 Gionfi and Sev Diffeiemes tn Length of Response 

In scoring the length of response the method devised by McCaitby (25) 
and generally followed by investigate is in this field was used Beginning 
with the lesponse to the ninth pictiue, the number of words in 25 responses 
was counted Table 9 picscnts the means and vai lability of the groups with 
respect to the mean length of 25 responses. An analysis of covariance oi IQ 
and length of 25 icsponses was iindei taken in ordei to equalize the effect of 
mtelhgence from group to gioup and between sexes. Inasmuch as the 
obtained F-values between gioups (0 03) and between sexes (0 01) aie 


TABLE 9 

Means and Va.riaditity of the Groups in Lfngih of 25 Rbsponscs 



Control 

group 

Articulation- 

Disability 

gioup 

Reading- 

Disability 

group 

ReacHng- 

Articulation- 

Disability 

group 

All 

groups 

Number 

Boya 

58 

33 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

74 

43 

35 

27 

178 

Mean 

Boya 

121.74 

119 82 

115 3J) 

116 48 

119 24 

Girls 

113 06 

130 11 

110,00 

121 17 

117 62 

All 

119.87 

122 02 

114 09 

117,52 

118,88 

SD 

Boya 

28,87 

33 51 

27 13 

2719 

29,60 

Girls 

27.20 

41 86 

50 34 

24 62 

3714 

All 

28 74 

35,72 

33 94 

26 71 

3141 
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obviously insignificant, there is no need for separate analyses of group or sex 
differences. It may be concluded that the gioups and sexes in this study 
are not significantly diffcientiated by mean length of lesponse 

3. Comple\iiy of Response 

Most investigators have described the complexity of grammatical struc- 
ture 111 terms of the percentage of simple, complex, compound, and elaboi ated 
sentences. Williams and McFailand (39) gave arbiciary weights from 
/.cro to four for unintelligible, simple, complex, and compound-complex re- 
sponses, Because percentages aie mter-dependent, the following quantita- 
tive system of scoring ’was devised for use in this study after caieful evalua- 
tion of the lactois compiising complexity and their relationship to language 
development: 

Scoie 

(rf) A response winch no meaning; not functionally complete 0 
i^b) A response that is functionally complete but grammatically 
incomplete, an element which has recogm/able meaning 


but does not have the structure expected for cxpiessmg a 
complete thought 1 

{c) An infinitive , , 1 

{d) A prepositional phrase . 1 

(i?) A compound predicate 1 

(/) An independent or coordinate clause (simple, inteiiogative, 
or imperative sentence, or each independent clause in a 
compound sentence) . 2 

[g) A dependent or subordinate clause 3 


4 Oioitp and Sex Differences in Complexity of Response 

Table 10 piescnts the means and vn liabilities of the gioups with lespcct 
to complexity of 25 lesponses as measured m this study The group means 
show a slight supenonty of the Control and Aiticulation-Disability groups 
and the sex differences are inconsistent In order to make due allowance 
for group and sex differences in IQ, the covaiiancc pioceduie was again 
used Inasmuch as the obtained F'-valucs (0 02 and 000) are obviously 
insignificant, neither the groups nor the sexes aie significantly differentiated 
by complexity of giammatical stuicturc. Although the group means vary 
in the expected direction, the variability is so gieat and the differences so 
slight that they are not statistically significant with the number of cases 
involved in this study. 



54 


JOURNAL OF GENFriC PSYCHOLOGY 


TABLE 10 

Means and Variabiiity of tiif Groups in Complexety of 25 Responses 



Control 

group 

Artjciilation- 

Disability 

group 

Reading- 

Disability 

group 

Reading- 

Articulation- 

Diaabiht}’^ 

gioup 

All 

groups 


Boys 

58 

33 

27 

21 

139 

Gii Is 

16 

9 

8 

6 

39 

All 

74 

42 

35 

27 

178 

Mean 

Boys 

60 26 

58 64 

57 93 

57 67 

59 03 

Girls 

58 19 

61 22 

S413 

61 00 

58.49 

All 

59 81 

59 19 

57 05 

58+1 

58 91 

SD 

Bovs 

9 34 

U 57 

10 90 

10 17 

10 40 

Gills 

10.79 

12 85 

15 32 

8 43 

12 31 

All 

9 71 

1190 

12 16 

9 90 

10 85 


5, Gtoiip and Sex Dtffeietices in Coinpletencss of Response 

As a last measure of language development the 25 responses of each subject 
were classified with respect to grammatical completeness. The means and 
vai labilities of the gioups accoiding to completeness of i espouse ate presented 
in Table 11. Theie appeals to be little vaiiation in the means of the groups, 
but the boys of the Reading-Disability and Rcading-Aiticulation-Disability 
groups appeal slightly superior to the girls with lespect to completeness of 


TABLE n 

Means and Variadility op tub Groups in Compicteness or 25 Responses 



Conti ol 
group 

Articulation- 

Disability 

group 

Reading- 

Disability 

group 

Reading- 

Articiilation- 

Disability 

gioup 

All 

groujH 

Nnmhei 

Boys 

58 

33 

27 

21 

139 

Girls 

16 

9 

8 

6 

39 

All 

74 

42 

35 

27 

178 

Mean 

Boys 

21 24 

21 33 

21 63 

2176 

21.42 

Girls 

2100 

21 56 

19 13 

19 83 

20 56 

All 

21 19 

21,38 

21 06 

21.33 

2123 

SD 

Boys 

3 36 

3 83 

3 07 

2 29 

3 42 

Girls 

3 92 

3 92 

7 24 

3,13 

4 79 

All 

4 49 

3 85 

4 51 

3 36 

3 78 
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response. It is piobablc that this variable is of less importance at the eight' 
year level than in the piescliool yeais. In order to make appropiiatc allow- 
ance foi IQ differences, the covariance technique was used Since the -Fwalues 
between groups and between sexes (0 05 and 0.17) are of no statistical 
signifieancc, it may be concluded that neither gioiips noi sexes aie significantly 
diftcientiatcd by completeness of response 

H Inter-Rel\iionships of Linguistic Functions 

Since one of the pm poses of this study was to find the lelationships among 
the various linguistic functions mcasuicd in each of the caicfully selected 
expci iincntal groups, coefficients of con elation weie deteimined by the Pear- 
son product-moment method foi each vaiiable with every othei vaiiable Not 
only wcie these correlations computed foi each experimental gioup as a 
whole, but also foi the boys alone of each gioiip because of sex dififeiences 
in linguistic functioning Inasmuch as the number of girls in each group 
was small, no sepaiale coiiclations were undet taken foi them alone. The 
coefficients foi the boys and gills combined aie in close agreement with those 
for the boys alone Thcrcfoie the following discussion will be confined to 
considciation of tlic coiiclations shown in Table 12* which arc based on the 
total number of cases in each gioiip 

In the interpretation of these correlations the expei imental design must 
be recalled Since the piopoition of boys to girls was kept constant from 
gioup to group, comparison of the correlations of the groups is justifiable. 
The boys outnumbered the girls 3^ to one in each gioup This dispiopoi- 
tionate sex difference is leprcsentative of populations of aiticulation and 
leading-disability cases Howevei, because of this disproportionate sex 
distiibution and the speech and reading disabilities of the subjects, these 
groups aie not representative of a noimal population This fact must be 
borne in mind when com paring these correlations with those obtained by 
otlrei investigators 

Because of the homogeneity of the groups with respect to age and mental 
ability, most of the obtained correlations are small It should be remembered, 
tliercfore, that greater heterogeneity in age and intelligence of subjects 
would probably inciease the magnitude of the correlations between many of 
the variables Hence, all coefficients reported probably should be inter- 
preted as minimal estimates of the true correlations between the vanables 
involved. 

In con elating oral reading with the other variables two difteicnt systems 
of scoung were employed In the Control and Aiticulation-Disabihty gioups, 
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TABLE 12 

Coefficients of Correiation of Linguistic Functions 


IQ and 

Articulation errors 

Oral readingt 

Silent reading 

Vocabulary 

Length 

Complexity 

Completeness 

/ItiicuhtioiJ eiJOfS and 
Oral rcaclirgi 
Silent leading 
Vocabiilnry 
Length 
Complexity 
Completeness 

Otni rea(in3ff'\ and 
Silent leading 
Vocabulary 
Length 
Complexity 
Complete nesa 

Sihnl reading and 
Vocabulary 
length 
Complexity 
Completeness 

Vocabulary and 
Length 
Complexity 
Completeness 

LeuffiJj of response and 
Complexity 
Completeness 

Complexity of response and 
Completeness 


Articulation- 
Control Disability 
group group 

iV = 7+ iV = 42 




062 

27 S * 

371 ^ 

+ 15 ** 

367 * 

41 7 »* 

45 P * 

.221 

076 

221 

.062 

115 

175 


167 

— 

— 015 


— 074 



— 103 

— 

— 077 

— ' — 

— 067 

. 737 ** 

78 5 *^ 

16 + 

439 ** 

—.086 

107 

— 029 

06 G 

— 136 

229 

324 ** 

, 433 ** 

016 

.206 

015 

.188 

— 024 

.173 

,196 

--246 

211 

069 

A 73 

080 

881 ** 

, 929 ** 

602 ** 

68 +** 

646 *» 

74 +** 


Reading' 

Disability 

group 

Ar=35 

Reading- 

Articulation- 

Disability 

group 

N^27 


— 154 

— 260 

— 026 

283 

— 058 

486** 

618** 

047 

.005 

.046 

— 060 

— 105 

139 


— 298 

— 

.002 

— 

153 

— 

268 

— 

259 

— 

06 + 

— 440** 

— 072 

—.389* 

— 238 

— 131 

194 

— 282 

146 

— 230 

209 

503** 

— 075 

263 

— 025 

.321 

194 

071 

— 063 

.287 

075 

247 

077 

— 032 

.021 

910** 

883** 

650** 

539** 

703** 

.631** 


tThe correlations for oral reading for the Control and Aiticulation-Disabllity 
groups are ba<9ed on scores showing positive reading achievement The Coi relations 
for oral reading for the Keadmg-Disabihty and Reading-Articulation-Disnbility 
groups are based on error scores showing negative reading achievement 
•♦Significant at the one per cent level of confidence 
•Significant at the five per cent level of confidence, 
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It was necessary to use oial reading error scores in computing correlations. 
Therefore, positive corielations between oral reading and the other variables 
indicate positive relationships in the Conti ol and Auiculation-Disability 
groups, but negative correlations between oral reading and the other variables 
indicate positive lelationships in the Reading" and Reading-Articulation- 
Disabihty groups. 

Significant coefficients of conelatioii weie obtained between the follow- 
ing variables in this study (a) IQ and oral reading m the Control and 
Articulation-Disabiiity groups; (b) IQ and silent reading iii the Control 
and Articulation-Disability groups, (c) IQ and vocabulary m all groups; 
Ql) oral reading and silent leading in the Control, Articulation- and Read- 
ing-Disability groups, (e) oral leading and vocabulaiy m the Articulation- 
and Reading-Disability gioiips, (/) silent leading and vocabulary in the 
Control, Articulation- and Reading-Disability groups, (ff) length and com- 
plexity of response in nil gioups, (h) length and completeness of response 
in all groups; and (t) complexity and completeness of response in all groups. 

A few cliff ciences in correlations were apparent but not statistically sig- 
nificant The relationship of IQ to oral and silent reading was significant 
in the Control and Articulation-Disability gtoups but not in the Reading- 
and Reading-Articulation-Disability groups Since the reading achievement 
of the reading-disability cases showed little relationship to their intelligence, 
the specificity of their disability is emphasized 

Oral and silent reading were significantly i elated in all except the Read- 
ing-Ai ticulation-Disability Group The lack of consistency m the pei- 
formance of the two types of reading tasks m the Reading-Articulation- 
Disability Group may have lesiiltcd from the articulation defect, which may 
impede oral leading more than silent leading 

Except in the instances mentioned, the coiielations were similar in all of 
the groups. It may be concluded that the relationships between most of 
the functions measuied were geiieially the same foi these children whether 
or not they had aiticulntion and/oi reading disabilities. 

L Conclusions 

The lesults of this study of sccond-giade childien have shown that chil- 
dren With functional articulation defects aie significantly infeuoi in both 
oral and silent reading to childien with noimal speaking ability Furthei- 
niorc, children with leading disability ficqucntly have aiticulation defects 
The existence of this strong relationship between these two liandicapb shows 
that cither they result from a common cause or that articulatory defective- 
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ncihS Ims a delcteiious effect upon the development of noiiiial leading ability 

Although children with ai ticiilation and/oi reading defects are not sig- 
nificantly retaided in vocabulaiy, they tend to he infciior to noimal spcalccis 
and readers in vocabulary development This deficiency may have an iin- 
favoiahle iiifliieiicc on the development of speech and leading oi may be 
concomitantly caused 

The implications of these findings present a Liiallengc to cilucsiLois 
Greatci emphasis should be placed on the tiaining of children in speech, 
vocabulary, and oral language usage before instruction in leading is begun. 
Children who have attained satisfactoiy command of aitiuilntion, vocabulary, 
and oial language not only will be moie capable of making satisfactoiy 
piogress in reading, but also will be better able to make more adequate pei- 
sonal and social adjustments 
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ADJUSTMENT PROBLEMS AT UPPER EXTREMES OF TEST 
'^INTELLIGENCE^*; CASES XlX-XXVIlP 

Grajii Shidy, Department of Uygiejte, Ilm^vard Vtnvetstly 


F. L. WrLi,^ 


A. 

Puipoited measures of “intelligence" have now been in clinical and 
educational use foi something over a generation. Dining this period there 
has been a closei definition of what tests descr/hed under tJie j^ame could 
leasonably be expected to do. Language li.is always liad a dominant pait 
in this material On the special demands on absti acting power wlucli me 
made by language as such, icsts a major claim of such tests to be icgaidod 
as tests of intelligence As the woid is generally used, intclIigiMice denote*^ 
fai too broad a function to be assessed by language or any Other means of 
like 01 del But language tests Imvc satisfactoiily pioved themselves as 
criteiia of abilities for dealing with ideas, sometimes diicctly spoken of a*' 
“abstiact intelligence" 

Tliat qualities such as these cairy no warrant of successful adjustment to 
social enviroiimciUs, has probably been known to insightrd persons of nil 
times It rcquiied but little experience with these more quantified methods, 
to disclose that proficiency m them is little if any safeguaul agaiosl tfie 
penal institution oi the mental hospital. Meanwhile, as this meiisurriuent 
of intellectual qualities became a mass tccliniquc, its methods became inuch 
more stylized, thus fuithci nan owing the aicas of mental function which 
they tapped, tliougli they could be expected to do their special tasks inoie 
effectively, But the fuUhci this stylizing ptoccss was cairied, the less 
adequate the individual piocediircs became as attests of general adjUblnient 
level, or of the quality of intellect itself. 

The cases to be icvicwcd in this presentation aie selected to illustrate 
adjustment difficulties of various soils in the presence of specially high 
capacities in the aica of abstract intelligence. The piincipal ciitciia of 
these capacities arc (//) the vcibal and mathematical bections of tlu* Scliol.iKtic 
Aptitude Test of the College Entiancc L\aininaiioii Bo.ird, lieio known 
respectively as SAT and MAT; {b) a lost winch is subMaiUi.dly the "Modi 

^Kcceivcd in tlie Editorial Office on March 13, 1918 
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fled Alpha" of the Psychological Corpoiation, but used iii various alternate 
forms; ((t) a vocabulary range test based on O'ConnoPs ^'Woiksamplc 95.** 
The '‘intelligence tests" In common use clinically do not reach high enough 
to be especially serviceable at levels hcie concerned. They could be refined 
to this extent, but It is doubtful if tills would add matciially to what is 
already available through projective techniques, especially Rorschach. 

The picscnt group of cases is a highly specialized one, that only raiely 
comes within the pin view of cluneal psychomctiics Tliis is a icason foi 
the ad hoc nature of certain procedures employed. It is not practicable 
ill this setting to describe these in detail. In large pait it must suffice to 
identify the proceduic by name and the gencial functions which it is intended 
to assess tlicicby. A condensed form of ease presentation is used, to peimit 
a wider conspectus of the matcnal. The available liifoimation vanes greatly 
It IS comparatively full in the Giant Study eases (with which the piesent 
paper Is concerned), though the problems in these cases arc naturally much 
less inteifciing (cf. 2, Heath and Gicgory). As of this presentation, the 
median age of the group is about 27 ycais. In the rcinaindci, essentially 
Plygicne Dcpaitmcnt rcfcirals, infoimation may be at times limited to the 
referral data, with the psycliomctiic woik and its discussion. In most eases 
however, at least a subsequent academic record is available. The icgulai 
form in this paper is to cite the available data on (r/) tlic pioblcms obseivcd 
in the above study by Heath and Gregory, and otiici supporting adjust- 
mental grounds for inclusion in this series, In part the untfoim Soundness 
Class of C (1, p. 20); (b) such infoimation as is available on carlici his- 
toiy; (r) the immediate observation, with (d) special psycliomctiic icf- 
eience (wheie practicable, test scores are given in terms of sigma distances 
from current mean; c.g., ".5tr high," or *‘.3o- low," or "+ Scr," 

(e) any subsequent data, aiul/oi general comment. 

The Grant Study case senes is cuucntly being levicwcd by the staff with 
reference to prognosis for aicas termed, pcisonality integration; health, 
general medical; health, vascular, health, mental; longevity; family estab- 
lishmcnt and integration; social relationship; occupational achievement, 
economic status The rating steps used are here denoted by the teims A — 
ontstwidiuffj B ^ veiy //ood, C ^ ffood average, D « low av^iagc, E ^ 
inferior. These teims are chosen With rcfeicnce to a general college popu- 
lation. The mean of the Giant Study selection might be expected Lo fall 
between the very good (Zf), and good aveiage (C) of such a population. 
Inferior would denote the range opposite to outstanding plus veiy good, Foi 
the several cases, current prognostic ratings are as in Table 1. 
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In these data, the Longevity of the present group is rated somewhat above 
the generality; no deviation from genciality is apparent for Gcneial Medical 
and Vascular Health, and Occupational Achievement. Lower ratings attach 
to Personality Integration and to Mental Health (practically by definition), 
also to Social Rclationsliips, and to Family Estahlislinient and Integiation 
Economic Status rates lowci than Occupational Achicvcincnt, because Eco- 
nomic Status is latcd on an ahsoliile scale of predicted caniings, and the 
occupations piedictcd foi these men aie sircli as have, in our cultuic, a com- 
paratively low economic “ceiling ” 

The neaicst contiol foi the picsciU data is a group of Grant Study eases 
selected for similnily high psychometiic status, hut with Soundness classifi- 
cation of /i. There arc 21 such cases, two of whom have figured in previous 
presentations. It is implicit in the // and C classes that the ''pioblems“ 
(Heath and Gicgoiy, 2) in the A class should be less exigent than those in 
C. Actually m foin of this A gioup it was not piacticable to cite any 
overt adjustment problems. There is also a qualiuitivc diffcicncc. In the 
present A gioup the difficulties take most frequently a form of shyness, 
social “infenonty feelings.” These qualities arc syntonic, accept the gioup 
norm. Such are scarcely if at all mentioned foi the picscnt C group, where 
the problems have typically a moic schizoid cast; c g , ligidlt 5 ^ overformality, 
pnrent-liostility, suifacc over-confidence masking inscciiiity. 

IIow far this diftereiicc would carry through the less high intellectual 
levels of the A and C Soundness classes, it is not now possible to say No 
reason is apparent why lowered psychometue status, within the picscnt 
brackets, should affect it. Further control is available througli Hygiene 
Department rcfeirals as already mentioned, embodying moic difficult adjust- 
ment problems in the presence of Idee psychometLic status. These data await 
further organization. 

From the “intelligence test” standpoint the main interest centers on tlic 
relationships of verbal and quantitative capacities These vaiy among the 
individuals, in the manner shown in previous ease presentations Tlieie is 
notluiig to distinguish the A and C groups in this respect, though the extreme 
disparity (of some 4.5cr in ^AT/MAT) occurs in the C incUvidual already 
described as Case XII, In the trend of standard scores for the two gioups 
{SA1\ MATj alpha- vcibal, alpha-number, vocabiilaiy range) nothing ap- 
proaches a significant difference for the A and C groups. Mean alpha scores 
for the two are identical. Any of the patterns licic concerned may be asso- 
ciated with any of these degrees of “soundness"; though tliey affect the way 
m which this soundness, oi lack of it, is manifested. 
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As regards the development of vaiious Rorschach categories, similar con- 
ditions obtain As such, the present A and C groups aie not differentiated 
in this way Moie detail on the individual cases XIX-XXVIII is given 
below. For a very synoptic view there arc cited for the ptesent A ( AT »= 21 ) 
and C {N 12) groups, the extreme numbeis in ccitain Rorschach cate- 
gories, as in Table 2, 


TABLE 2 


Function 

Max 

C 

Mm 

A 

c 

Function 

Max 
.'7 C 

Mm. 

.1 C 

Response number 

44 

43 

ll 

16 

Coloi-Foim 

3 

3 

0 

0 

Wholes 

16 

22 

3 

5 

Coloi 

4 

4 

0 

0 

Details 

40 

37 

S 

1 

Animal 

23 

19 

2 

s 

Himum Movement 

U 

6 

0 

0 

Animal Detail 

9 

7 

0 

0 

Animal Movement 

s 

10 

0 

0 

Ilumaa 

6 

8 

0 

0 

/' plus 

28 

29 

5 

6 

Unman Detail 

6 

7 

0 

0 

F minus 

10 

9 

0 

0 

Object 

8 

12 

0 

0 

Foi m-Cofor 

4 

3 

0 

0 

Anatomy 

7 

4 

0 

0 


Absence of White Space, in both groups, is notable. Such observations 
give support to the often and stiongly asserted need for a configiuational 
standpoint in the evaluation of Rorschach and allied matcuah 
Tlieie follow the case summaues XIX-XXVIIL Case XIX is olfeied 
for comparison, as a Class B individual whose pioblems, while of syntonic 
variety, weie rathei pionounced foi CUss A The remaining C cases not 
cited in picvious papers aic nine in number, and show a widci langc of 
leaction types than the laiger A gioiip above, langing fiom the “outstand- 
ingly'' Jiist-So, Inarticulate, Pingmatic XX to the Sensitive Affect, Vci bally 
Facile, Cieativc-Intuitive developing mystic that is XXII; from the Aiito- 
nomically Unstable, Sensitive Affect, Ideational XXVI to the Mood-Swing, 
Self-Diiving, Asoc/al “iightei" personality of XXVIII; fiom the Piagmatic, 
easy-going, needing (though able-) to-bc-dnveii, Lack of Puiposc and Values 
XXI to the schizoid, Asocial, Cultural, UnL0}ifoT7ninff Purpose and Values 
of XXVIL 


B. 


1 Cfise MX 

a, Difficulties observed in this man include ovci dependence on parents; 
socially undcractivc except at iclauvcly ideational levels (c.g, public speak- 
ing); lapid and pionounccd mood swings, sleep habits not wdl oigauized; 
infciioiity feelings centcicd mound social inadequacies, with icsentment 
against those better equipped 
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h. Is second of six children, miirginal economic ciicumstanccs Ante- 
cedents, including paients, are mentally well organized (much respiratory 
disease), intellectually iiiulistingiiished, in sttiking contrast to the picseiU 
sihship, all of whom appear intellectually supeuor to the antecedents, some 
equal to the present ease. Numerous p re college academic distinctions, little 
athletic paiticipation. Good prc-collcgc employment record. 

c. Body-build dominantly mesomoiphic, ondo- and ectomorphy equally 
icduccd. Deviates fiom tins type psychologically in tlic diiection of cerc- 
brotonia ; abstemious in alcobol, tobacco, and “dates”, intolerance of 
noise; motoi and social awkwaidness On the othci hand, likes people 
(typifies the Grant Study usage of “Shy*’)- Maikcdly negative reaction to 
demands of armed foiccs scivice Assigned Outstanding Traits' Unstable 
Autonomic Functions, Basic Peisonality Highly Integiated (?1) (cf. 8, 137, 
173, 187: 7, Case XVI), Dominance of Mood, Sensitive Affect, Self-Driv- 
ing, Inhibited, Sclfconscious-Intiospcctivc, Vcibal Facility, Shy Social Science 
Motivations, Human Values, Lack of Puiposc and Values. The Verbal 
Facility IS of the ccrcbrotonic type clscwhcic distinguished (5), as is exacti- 
tude of word choice. 

(U On a sigma basis, test latings include SAl" (scholastic aptitude, vei- 
bal) -{'Ml \ MAT (scholastic aptitude, inatbcinatical) -|-2.4. Alpha verbal, 
-|-1 2; sub test order, Analogies, Diicctions, Opposites, Mixed Sentences, 
Alpha number, +2 6; subtest order Arithmetical Reasoning high, others 
bracketed well below. Vocabulaiy range, +1 00 Easy Block Assemblies, 
+ 81; difficult Block Assemblies, +.84. 

Fiom a projective standpoint (Condensed), Rorschach response number 
was piactically gioup average, but with Wholes some 1.5o- in excess Per- 
cent of F lesponscs about nvciage for the group, but F — nearly equalled 
F+. Movement and Color were fairly balanced, distinctive features being 
absence of Animal Movement and overdevelopment of texture response. 
Plant responses were outstandingly prominent in the content, Popiilars well 
rcpiesentcd, but little originality or organization, by piesent standards a 
record of average richness only. 

Handwriting analysis (3) agrees better than average with criterion, chief 
departures being to overestimate self-assertion and to undci estimate intellect 
It picks up the mood swings and a seiies of other viscciotonic features liitlier- 
to lathci masked in this presentation (“pcisonable, careful about appeaiancc 
and clothes, friendly, sympathetic; cxti averted, likes a good time, infiucnccd 
by pleasure impulses"). 

e. Subsequent college career was in the highest brackets academically, 
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otherwise undistinguished. The earlier adjustment problems have now 
largely disappeared, possibly through matuiation, possibly through the differ- 
ent demands of adult life. Varied aptitudes led to some difficulties in careei 
planning, but general idea of advanced work in (relatively) pure science, 
balanced socially through teaching; and with emphasis on family stability 
rather than personal repute. War demands turned the effort into more 
technological channels to which adjustment was made without difficulty. 
The woik resembles that of the Physical Science Motivations individuals 
elsewhere observed (6), but differs importantly in that research interests 
are not leported Later woilc, though still in industry, has swung more in 
the diiection originally planned, similar intellectual demands but greater 
social contacts, Somatotonic components continue m the background, foi 
all the mesonioiphy, but the general adjustment, including marriage, is re- 
corded as a now very satisfactory one 

2 Case XX 

rt. In this case, an cxticme iigidity and ovei-foimality, though not sub- 
jectively sensed as such, weic here looked upon as predisposing to adjustment 
difficulties, apparently not without justification 

L Is older of two childien, economic cncuaistances a little better than 
those of the pievious case Infcimation on antecedents comparatively full, 
indicates a level of abilities somewhat closei to that of this man, though 
not in the case of the patents who appeal distinctly less able Nowhere tu 
the antecedents aic the vciy supenoi intellectual talents evident, or the 
unusual temperamental qualities Active secondary school athletic partici- 
pation, model ate employment histoiy. No particular scholastic distinction 
lepoited pi e-college, though the lecoid must have been good 

c Dominant body type again mesomoiphic, moie pronouncedly so than 
in XIX, cndomoiphy and ectomorphy equally i educed. Psychotype more 
cleaily somatotonic, distinction in contact athletics Visceiotonic and cere- 
biotonic components neaily absent as concerns overt conduct (“no waimth 
01 vaiiations of mood”), though much is made of a icpiessed “hard aggies- 
siveness'*, also of a ticnd towards claiistiophobia In parrdlcl to this is a 
Kempfian “catabolic pW’ temperament, the somatotonic intoleiancc of 
inaction is icported in thoughts luiining fastci than his hand, making for 
difficulty in wilting. 

Beneath tins somatotonic suifacc is a highly developed imaginative life, 
that would not come to oidinaiy obscivation, and on wliicli even these 
intensive studies testify to picscnce lathci than to influence on conduct. 
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Along with the overt nnd typical *^scmantic rigiclitv/* fondness foi the exact- 
ness of mathematical reasoning, there has been active fantasy and even In- 
terest in the occult. There is thus psycliiatuc evidence for a deep cleavage 
'1} thib main's montal imke-up: curjons stjcak .. . , wbjch J^c will /jot 

(cannot?) expiess . . * may well have a deep interest in speculative thought. 
He is so Impatient In his thought that he cannot be satisfied ^vitli slow methods 
of deductive thought ” Thus according to tlic histoiy, the mcsomoipliy and 
somatotonia aie sitting on the lid of a vety dynamic ‘'unconscious/^ 

Assigned Outstanding Tiaits: Basic Personality Highly Inlcgriitcd, Bland 
Affect, Just-So, Ideational, Inaiticulatc, Asocial, Piagmatic Again the 
concept of Highly Integrated makes trouble. A dcgiee of internal con- 
sistency in patterning, however maintained, seems to be the higlicst common 
denominator of its meanings. 

Sigma ratings of tests: SyJT -|-.7, JlJJT Alpha vcibal “hh2; 

among subtests, Snmc-Oppositcs distinctly low. Alpha iiiimbci 
tests 1 datively undiflcrcntiatcd. Vocabulary lange — .1 , tlie older of accoin- 
phsJimcnt in these three vcibal functions denease with the incicasc of the 
cultural factor. 

The Rorscliach figures readily tap the imaginative activity above mentioned. 
In the face of the Inarticulate laliiig, a response of the liiglirst lichncss 
rating is elicited. Number is only avciagc, and there is weighting on the 
Detail side, the strength lies m Movement, Originality, nnd Organization. 
Color is less developed as such but appears to stimulate productivity in Move- 
ment, (Block Assemblies arc iindisiingiifbhcd.) 

Handwriting analysis picks up the fentuics rcpiescntcd by tlie above Out- 
standing Traits of Bland Affect, Just-So, Abocial, Pragmatic. It docs more 
justice to the scientific interests, Neither appears to do justice to the undci- 
lying fantasy life, but the handwriting appiaisal comes near to tlic best 
agreement with the history, found in the entire series. 

e. College career of Dean's List grade, almost wholly scientific and tech- 
nological. War Service technological, as with other individuals in this 
general series where scientific aptitudes and interests were prominent Caicei 
plans consistent, and singularly uncomplicated. The caiher imaginative life 
may have receded. Domination of values by scientific, inlcllcctiialist Uends, 
and conscious endeavors to make the rest of his life instrumental theicto 
(^Spiritual avitaminosis"). Consequent difficulties of adjustment in othci 
areas. 
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3 . Case XXI 

a. At the time of obseivation^ special problems present in this man con- 
cern lackadaisical attitudes, failuie to live up to potentialities, dissipation of 
energies, “laziness,” alcohol. 

b. Economic status supeiior, among the highest in the total series. This 
deilves from Jibilitics of the father, socially and professionally active and 
successful. IVIothcr of average interests and accomplishments. Antecedents 
well adjusted but of no comparable abilities. Superiority to other childien 
in early school contacts developed certain leadership tendencies, frustrated in 
later, more competitive school environments Some leactive difficulty, shy- 
ness, “snobbishness ” Afterwards more athletic paiticipation with better 
acceptance (cf 4, Case I) Sibs may have intellects on a pai with this 
man^s, but accomplishments interfered with, now by impulsive, peifcctiomst 
traits, now by too easy-going attitudes. In this man pie-college athletic 
paiticipation slight, non-competitive, no employment histoiy; recreational 
activities such as noimal foi given socio-economic status. 

c. In som,itotype a slight picpondeiance of inesomoiphy, other com- 
ponents equal but gcneially subaverage development. Otherwibc, body-build 
had special evidences of female and dysplastic featuics. Temperamentally, 
viscerotonic tiaits appeal uppeimost, with somatotonia rather in the back- 
giound. Cerebiotonic featuies included ovei-ieaction to venipuncture, social 
inJiibitions with an over-iigidity and foimalism in test situations Pliysio- 

a schzoid type of spirogiam 

Assigned Outstanding Tiaits: Basic Pcisonality Less Integrated, Piacllcal 
Oigamzing, Pragmatic, Lack of Puiposc and Values It is not easy to recon- 
struct on whnt the second of these is based The chief values concern 
immediate and peisonal satisfactions, this is the Piagmatic attitude in essence, 
but the behavioral expression seems at this time hardly vigorous enough for 
the Practical Oigamzing assignment, though the later histoiy would bettei 
justify it. 

d Test ratings include SAT +55, MAT +1.46, alpha verbal +.46, 
analogies and directions sub tests especially high, samc-oppositcs and mixed 
sentences especially low Alpha numbei 1.9tr high, all subtests about equally 
high, except Computation which is at mean Vocabulaiy range is actually 
— 37. Block Assembly tests, easy and difficult, +.64 and +73 respec- 
tively This psychometric piofile approaches a “natural” for mo tiva Lions 
in physical science oi technology, which aic conspicuous by absence. 

In the face of the Pragmatic assignment, the Roischach pattern is weighted 
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towauls Wholes as over 4:1; the average proportion in this material being 
nearer 1:1 6. Theie is no Movement, liiiEiian nr animal; coloi scoie would 
be 2. Animal is to human response as 8.1. Form level is below par, not 
only as to F — , but as to content as such without definite shape. A notable 
contrast to the precisionist psychomctiics; eg., not a single eiror in the out- 
standing alpha number work. A Stiong Vocational Interest Profile gives /t 
scoics for psycliologist and lawyer respectively; lowest scores cluster in the 
business-industrial aica 

Handwuting analysis agrees lathci well with the ciitcrion as then set 
up, overestimates “chcci hilncss, scIf-confidcncc, case of adjustment.” The 
viscerotonic components arc well picked up. By the available data it over- 
estimates encigy (would have justified Piactical Oiganizing), agiees with 
the ciitenon fully in legaid to the Piagmatic components. 

e. Subsequent academic caiccr was hardly on a pai vvitli the psychometric 
piomisc, still slightly above average. Of iiitcicst for later developments 
IS the following extract fiom a pjogicss note, wiittcn without knowledge of 
the war record' does have the Lack of Purpose and Values of a rather 
spoiled scion of a wealthy family, but one can detect imdci this a fairly 
stable and middle of the load natuic. , . Lack of strength of pcisonality 

as a sophomore may result more from lack of opportunity than a basic per- 
sonality characteristic.” 

Wai Service active and not undistinguished, with promotions in the com- 
missioned grades. Would have been in the Award group (8) if the informa- 
tion had been available. Own accounts denote excellent scivice adjustment 
and maturation of attitudes. One may note that the handwriting analysis 
denoted a stionger pcisonality than appealed then to exist and which became 
overt in the war situation. 

Is tlius reminiscent of Cases III, IV, ^palimpsest pcrbonnlitics” in whom 
a basic strength had been ovcilnid by a masking environment. In this case 
the better analogy may be to the form of wiiting mentioned in Poe’s ”Gold- 
biig,” which appeals under heat and fades when heat is withdrawn. Some 
hint that with return to civilian life the former less vigoious behavior pat- 
terns are retuimag. 

4. Case XXII 

rt. The problems are chiefly in the social area, specifically those implicit 
in a heavily ccrcbrotonic temperament. 

The youngest of three children, economic status well above want, but 
permitting few luxuries Antecedents show considerable ability, now in 
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business, now in artistic directions, the average economically somewhat above 
this man^s fathei In the father, cultural interests and accomplishments 
well developed, but less effectively capitalized. Mother less cultural, more 
social and domestic No positive difficulties with childhood adjustmentvS, 
but general motor ineffectiveness led to self -isolation from companions 
Trend toward literal y creativity and ideational concerns generally in early 
adolescence, in pait reactively motivated. Vacations recieative, no record 
of remiiiiciative work. 

c Body-biuld heavily ectomorphic with minimal endomorphy and a fail 
degiec of mesomorphy. Within this body type a “well balanced somatic 
structure.*^ Psychotype is consistent, asociality to the point of studied self- 
isolation had been noted, other features are vocal restraint and general 
intolerance of noise, motoi awkwardness (cf, XIX), special sex inhibitions 
Is a good demonstiation of the assets as well as liabilities summed up in 
Kempf’s coi responding Anabolic-minus/Catabolic-minus class. 

Assigned Outstanding Trails numerous, and faiily implicit in the above, 
Basic Peisonality Highly Integiatcd, Dominance of Mood, Sensitive Affect, 
Selfconscious-Iiitrospcctive, Ciiltuial, Crcative-Intuitive, Vcibal Facility, 
Asocial, Lack of Purpose and Values. The mood swings denote an important 
feature, apparently associated with maikcd rises and falls of intellectual 
power The Verbal Facility is written rather than oral. Ideational life on 
the side of “semantic flexibility^^, thus the rccoid* “He docs not like the 
restiicted quality of thought necessary for delving into historical points of 
fact, 01 chasing down the meanings or use of woids own flair is for 
expression and foi as unorganized and iinsystematized cxpicssion as pos- 
sible On the othei hand “the mathematics and science he did have to 
take came faiily easy. , 

d, SAT -[-18, MA7' lacking. Alpha verbal -|-h3, analogies sub test 
1 datively weak; alpha number +.2, but relatively strong m the reasoning 
and series completion sub tests Vocabulary range -|-1. Block assemblies 
leflect the motor awkwardness against good insight; easy — .7, difficult 
Rorschach response number slightly plus; pattern weighted clearly 
on IF side. About average Mj no color response, corresponding excess of 
Form, but some excess of F — , both Animal and Human response aie in 
ovei 2 1 excess, no Object i espouse; Oiiginals reduced. Richness rating is 
C-)-; docs not icflecL the active intellectual life elsewhere dcsciibed 

Handwriting analysis, compaiativdy little agreement with ciitcrioii; eg., 
“typical cxtravcit, . , . emotional and impulsive . , do well m administra- 

tive 01 mi 1101 executive work . " Piincipal agi cement as to “some imag- 
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ination, might make use of it in a literal y way . - . infciiority complex . . 
^hrmks,^* 

e. College grades in highest biackcts, all **lil)cial aits** topics. Overt 
social adjustment somewhat less difficult; but subjectively, continuing schizoid 
attitudes. 

During a long period of wai seivice, the gcncial conditions weie such as 
to permiti if not to fostei, a considciablc spiiitual giowtii This appears 
to liave fairly nciitralizetl the schi/.oid fccituies, at least as they denote 
ncgativistic social attitudes. Interest in cicativc woik continues, but has 
been consideiably spiritualized, He may easily have the makings of an 
American C. S. Lewis. The failure of the above projective evidence to pick 
up these tendencies is maikcd. 

5 . CaseXXm 

a* The problems concern diflicultics with social contacts of nil soits, 
to a special extent in the immediate family; also general Jiistability of motiva- 
tion, as \vith career plans* 

b Third of foui children, family of slightly above maiginal economic 
status. Rccoid of antecedents maikedly emphasizes sociophilia; one giand- 
parent only somewhat in the direction of this case, avciage economic level 
probably luglici. Sibs much more adaptable socially than this casc^ one 
showing fair literal v talent. Earner from eaily age, shaiing leaclily with 
family. Appeals more sociophilic at this Liiue, Near pubeity an iiitiovcrsivc 
change reported, less motivated and effective socially. History negative foi 
mechanical interest oi ability; mfeiior motor coordination. 

6. Body-build fairly balanced with slight emphasis on endomorphy; high 
‘^feminine component** in physique. At time of observation, personality 
pattern inoic consistent with ectomorphy, no excicisc, social reactions of 
all sorts greatly reduced, accepts role of social isolate, notably lades social 
considciateiiess. Sex inhibitions; one of those m whom it is difificult to 
“give or receive aftection.** Would chissify as a Kcmpfian A — ■, G; diinin- 
ishcd capacity for building up tensions, fairly vigoious and inthcr ovci- 
leady reactionSr Thoughts run too quickly foi good foimulations; over- 
speeding bungs crrois in precise work. 

Another of the “semantically elastic** gioup; avoids scientific studies; feels 
temperamentally unadapted to rigorous thought; “neither patience nor pre- 
cision fur objective and systematic thinking.'* Assigned Outstanding Traits; 
Unstable Autonomic Functions, Basic Peisoiulity Less Iiitegiatcd, Dorn- 
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infince of Mood, Sensitive Affect, Selfconscious'-Intiospective, Culturni, Aso- 
cial, Lack of Purpose and Values 

d Only in alpha number among the fixed answei tests, does this case 
show the upper extreme that would ordinarily be associated with a place 
m the present group; relative to general population it is still at tlic upper 
extreme and may be included for other piubleins tliat it poses SdT and 
vocabulary actually about 4o- low. MAT similarly high, alpha verbal .54o* 
high. Subtest piofilc shows Diiectlons test over a sigma below the others. 
This IS consistent with the reported negative reaction to “precise thinking^*, 
less so IS the alpha number score of +1 9o- This, with the consistent 
though less markedly high MAT gives evidence of capacity notably out of 
line with attitudes On the other hand, the comparable lack of spatial apti- 
tudes IS reflected in Block Assemblies, easy — 37o-, difficult — l.So-, the 
converse of Case XXII. 

Rorschach lesponsc number about a sigma low, but richness giade is high, 
offsetting modest grades in vcibal multiple choice. Weighted about 1 .3 on 
the Detail side Movement predominates heavily over Color Form level 
about average, but F*s reduced in nuinbei , a trace, but only a trace, of White 
Space Hujnnn responses about twice as frequent as local average in relation 
to Animal Caid VI lefused and in general the cards were given up after 
short intervals Responses had moie thematic quality than is usual, appar- 
ently representing intraps 5 ^chic conflicts at no gtcat depth. 

Another of the cases helping to make up the gcneialiration that less 
integrated individuals show less grapJiological agieemcnt with the cn tenon. 
Sociophilia IS by handwriting rated as highly positive; with a piactical rather 
than the abstract mind found in the criterion. On the other hand the ex- 
istence of conflict IS picked up, and theic are agi cements in vailous details 
In both this and the previous case the sciipt was rated sociophilic against 
a contrary criteiion; but this is on the whole the personality feature where 
the anal 3 ^ses show the greatest agreement. 

e. This man*s subsequent college woik was of Dean’s List grade. While 
m not quite the highest biackets it is somewhat better than the test ratings. 
Extracun icular participation w^as minimal. Later developments are of special 
interest as representing a return towards the sociophilia of the early yeais. 
The work in the armed sei vices was comparable to that of Case XII, with 
wlioin he shares many of the Outstanding Tiaits, though psychomctiically 
they are opposed It is difficult to regard the nature of the war expenence 
as an essential factor in the change XII moved towards somatotonia, XXIII 
towards visccrotonia Foi Shcldonians, one could point out that In XXII I 



74 


JOURNAL OF GENFTIC PSYCHOLOGY 


this direction is that of the body-build, for graphologists, it is the direction 
of the liandvvriting analysis. The change dcsciibcd is moic limn the noimally 
easici adjustment of the ceicbrotonic to adult life in the local cultuic. 
Scluzoid components still icmnin in the peisoiinlity, but aic clcaily sub- 
ordinate The last accounts aic of geneially salisfaclory adjustments, espe- 
cially including the areas of paiciits and sibs, caicci and sex. One is left 
with tile pioblem of the schizoid shifliiig in caily adolescence; it Ims a not 
fai from malign aspect until caily adulthood and subsequent rcsloiation of 
earlier patterns. Adequate psychodynamic factors aie below the level of 
the present psychiatric obscivatlon. 

6 Ga^e XXIV 

a This man presented no pioblcms on his own account, and the most 
objective statement concerns special tensions in vaiious fields, e.g., fidgetiness, 
elaborated by such gencial expressions as need for “getting hold of sclf“, 
for ‘*sclf-undcrstanding.** 

h. Social background first rate, economic rcsouiccs somcwliat less than 
ordinal ily associated with it, not inadcqiuatc. Father a veiy competent and 
socially superior civil cngincci; mother with some aitistic accomplishment 
Comparatively meagre infoiination about antecedents, alternates between 
vaiiously superior attainments and marked adjustment difficulty, Sibs piesent 
a similar picture. 

Man himself is third of four children. As in Case XXIII, iccoid of 
early socfoph/iirc, which m tins ease at a tmteh cather age swings into niarlccd 
shyness diminishing at time of these observations Family very close-knit, 
note possible hindrance to socialization (7, Case XVII). Eaily school woik 
erratic, in part reactive to these social insufficiencies, some active fantasy 
life similarly motivated. Afterwards steadier in these icspccts; also a good 
pre-college employinent record. 

c. llody-build fairly balanced, cctomorphy somewhat less developed 
Tiait picture includes marked vocal and postural “rcstiaint”; “inhibited 
social address,’' and though ‘'resistance to habit and poor loutinizing” do not 
appear, rather the contrary, the configiiiation is clcaily cerehiotonic, Assigned 
Outstanding Traits; Eland Affect (in tins case probably a function of 
effective masking), Selfcoiiscious-Introspcctivc, Physical Science Motivations, 
Shy. Scientific interest lationalizcd on an aptitude basis. This ease would 
qualify in the area alicady represented by Cases IX, X. 

d. S/IT runs nearly lo- high; MAT over 2a high. Verbal alpha \2a 
high, the Directions items tiaihng markedly among the subtests. Number 
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alpha 2. Iff high with relative excesses in the Arithmetical Reasoning and 
Number Senes Completion subtests Vocpbulaiy range comparatively low, 
-l-.5o- The thiee verbal tests improve as the cultural factor diminishes, the 
two quantitative are substantially equal. The scientific concerns are not 
picked up by the Block Assemblies. With one of the easy, an anomalous 
failure is recorded, and the difficult score but .ISo- high. 

The history might lend itself to consideiable M in Rorschach. M and C 
categories actually show about equal and average development, Response 
junnbei a sigma low, considerably weighted on the side of Wholes All Form 
responses “plus.^^ Only other notable departure from local average, supeuor 
development of Organization 

€, During the college com sc this man is lecorded as gaining considerably 
in sociality and confidence, the academic work, though concentrated in the 
chosen field, was well below the level of psychometric findings War service, 
essentially technological, as is usual for this type of paiticipant. Giaduate 
career proceeding along similar lines. Like the undergraduate work how- 
evei It does not yet seem up to potentialities indicated psychometiically, or 
realized in Cases IX and X This is not readily accounted for on a test 
basis, stiong and weak points are irregulaily » distiihuted among them. 
Projective woik is in favor of IX and X, though its relevance is pioblematical 

7. Case XXV 

a* Although (or because^) this man was apparently the least ^hiite^ 
giated” of those here discussed, it wa«; difficult to cite more specific pioblcms. 
Feelings of insecurity masked by surface overconfidence, emotional sensitivity 
masked by “logical, analytical, positive and factual” appear ance, inhibition 
of usual accomplishment drives, are cited clinically, but little subjectively 
sensed. 

b Is the younger of two children, iii a family of “upper middle*'^ status. 
The father, on basis of slight formal education achieved substantial profes- 
sional status, with various cultural interests Paients ratlici resemble each 
other in energy, competence, health, and marked, satisfaction in their lives 
In the father’s parents some “iiitiapunitivcness” , tlic motliei’s ratlici more 
aggressive, collaterals vaiy, but not outside noimal limits and about a 
healthy mean. 

In early life got on well with othci childicn without depending on them, 
gencially contented, with some “stiibboinness ” 'I'his independence cicated 
in the family and in school something of a disciplinary pioblcm. Need foi 
attention seems also to have been a factor. For early age, family allowed 
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considerable discretion in iwoncy matteis, apparently ncvci abused Athletic 
paiticipation rnthei above averiige through the years, ■with nonnal social 
paiticipation in college. Vacations wholly iccicatlvc. Always much closer 
to father than to mother 

c. In body-build ninikedly mesomorphic witli eclomoipliy in the back- 
ground. As in XXII, considerable dysplasia and “feminine component.*’ 
Psychotype relieves the present monotony of ceiobiotonic piepoiidcrnncc; 
tile loose integration of the pcisonality appcnis in such temperamentally 
opposed tendencies ns heavy sleep, but uihibition under alcohol, tlio (above) 
surface overconfidence, "boastfulness,” even rcbclhousncss, masking a need 
for security and avoidance of risks; the suiface “logicality” and inhibition 
of emotional cxpicssions, masking a relative touchiness. 

The complexities of this personality render it peculiarly iinsuitcd to icprc- 
senting in the schema of Outstanding Traits. Those «ictuaily assigned arc 
limited to Basic Personality Less Integrated, Ideational, Lack of Purpose 
and Values, and any additions from the senes would he misleading 

/I, SAT IS ,9<t high, il///T 1.40- high. Alpha reverses this order, verbal 
-|-l,4o’, number +7* Verbal subtests arc singularly constant, nurnbci sub- 
tests close to mean except addition, 1.4o- high Vocabulary, ,2(r high; easy 
block assemblies close to mean, difficult 1 4(j liigh. At the time, the high 
verbal alpha appeared more representative of the mental alertness, S/IT 
being limited by low word-knowledge. The number alpha score is not that 
of outstanding quantitative aptitudes, despite tJ?c achievements represented 
in MAT. 

Rorschach response is of interest as consistent with a healthier pattern 
than rs implicit in the above account W/X) ratio is avciagc. Considerable 
M witli some excess of Animal movement; contents arc aggressive. Form 
level IS excellent. Color practically absent, cf, the *MoglcaIity” above. Hu- 
man responses in relative excess of Animal. Good development of Originals, 
Popiikrs and Organkation. 

The handwriting account is psych la 1 1 ically labelled "good.” Only one 
disagreement with criterion, attributing a greater amount of "poise” for one 
"so emotionally charged” (minimal Rorschach Color t). In especially apt 
accordance with the history, "He is sociable without being synipatbctic or 
devoted . ► . lack of self assurance in spite of the blusler shown siiperricially.” 

Lack of Purpose and Values should be represented by absence of high 
scores in the Strong or Kuder type of inventory. A Strong schedule nccom' 
plished by this man yielded no ratings above B'k; these were under Per- 
sonnel and Advertising Man. Lowest scores were for CPA and Purchasing 
Agent. 
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e College grades fairly up to indicated aptitudes in his chosen field ; 
elsewhere mediocre. Fair extiacunicular paiticipation. Objective data on 
subsequent career accord with the favorable picture in some of the projective 
responses, and rather discount the misgivings eailier expressed. Professional 
training completed^ and a career satisfactorily begun, in an area disparate 
from undergraduate work, and rated by the Strong schedule 

The Lack of Purpose and Values ascribed to this case was not so much 
a mattei of motivational asthenia as a delay in focusing energies which were 
amply present Undefined Puipose and Values would have been a more 
precise foimulation. 

8. CaseXXri 

a Tendency to emotional ovcncactioii characterized the problems of 
this man, both as piesented by him and as otheiwise evident to observa^ 
tion. Anxiety, depression, disturbed dicams cited as moie specific mani- 
festations. 

Is the last of foui childicn in a household of maiginal economic 
status. Paients of good cultuial level, but diffuse inteiests, and under- 
aggressive On the other hand, very good use of available resources, other 
sibs have achieved college training. They aie geneially intellectual and 
^Miigh-strung”, similai factors appeal in the paternal antecedents. 

Dominating the personality picture is an caily social interest, expiessing 
Itself 111 a teaching caicci plan, developing on a bioad, not to say inflated 
base. Some aesthetic inteicsts and accomplishments Intellect desciibed as 
clcaily veibahbtic (foi both oial and written expiession), ratliei than quan- 
titative, Little or no difficulty in social adaptation, making fi lends easily 
as a child, later desciibcd as good nuxer; good pie-collegc earnings; good 
but again diffuse social service and athletic participation in college. 

f, Somatotype gives an equal and considerable picponderancc of ecto- 
and mesomorphy ovei endormoiphy Even foi this material, psycho type here 
observed shows comparative weighting with ceicbiotonic featuies; as in- 
hibited speech, low voice, sleep difficulties (with chaiacteiistic late relaxa- 
tion), motoi tensions, fidgetiness Mood swings and a tinning to people 
when troubled aic viscciotonic features. On the soma to tonic side is the 
degree of athletic paiticipation (while discussing spoits is said to be boring), 
and the good icaction to such physical discomfoits as were observed, eg, 
venipuncture; though the same could not be said toi mental stresses As- 
signed Outstanding Tiaits aic Unstable Autonomic Functions, Sensitive 
Affect, Scl f conscious- In 11 ospective, Ideational, all of ccrcbio tonic bearing 
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Tlic schema h.uclly does justice to the sociality of this mniip which falls be- 
tween the present mcanmj^s of Sociable and Social Science Motivations, but 
as above, it is well developed 

d. Contradictory evidence is presented by the verbal and quantitative test 
icsponsc. SAT^ .5fr high, verbal alpha 1.2cr high; the M/IT scores — 8 and 
mnnbei alpha +2,4j among the higlicst obseivcd. Stibtcsts aic f.uily equal, 
save for deficiency in Same-Opposites. This iniiy be associated with the 
model ate vocabulaiy, -^*6, Thcic is evidence foi a maikcd (jiuiniitativc 
aptitude that has not been exploited, foi lack of iiKitivatioii. This aptitude 
does not extend to spatial functions; the easici block assemblies score -^l 5, 
but the difficult, — .9. 

Rorschach response number, about .7ir high, the pattern tallies an excess 
of Coloi over Movement (no Animal movement) ; especially good foim 
level; marked excess of Human detail; othciwisc no clcai dcpaituic fiom 
local averages. 

Bcrniciitcr scoics aie less extreme than might have been looked foi from 
the history. The N(eMrotic) and I(i\tiovcisive) aic close to mean, S(el{- 
sufficicncy) Lending towards high, D(ominance) tending towards low. The 
S(ociability) and C(onfidciicc) scoies aic liighei , the foimcr at least, is 
opposed to the social motivations rccoidccl; suggests conflicts in this area, as 
docs in less degree the Sclf-su/ficiciicy score. Olhciwisc the piofilc is con- 
sistent with the history, though its fca tines arc less marked. 

e. Social service interests were actively continued, though in subsequent 
contacts here, a more rcsscivcd bewaring was noted. Ac.idcniic status con- 
sistent with test level reported. Graduate caicci along conteiiiphaicd lines, 
with natiiial interests in counseling as well as class-Joom work. Sonic origi- 
nal work of rather ingenious scholarship in which the quantitative ai>titudes 
previously mentioned, appear to have some pait The “Unstable Autonomic 
Functions'^ have persisted, and been a limiting factor in health A life 
philosophy in fairly explicit detail is recorded in coiibonance with the above 
caicer motivations, by no means as spn itualrzcd as in Case XXII, and more 
socially oiientcd, but with a similar general direction. 

9 C^se XXVII 

a This man was somewhat ciitical of the upbringing he iiad been given, 
feeling that his paicnts had not given him a piopci dcgice of duectiun. Fiom 
the standpoint of immediate obseivation, schi/.oid tiaitb to a dcgiee chaiac- 
terized in the record as “ominous “ 

6, Secov^d in a family of foiu, whose socio-economic status seems the least 
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tavorable in this series. Father is a skilled technician, “genial, dependable*^ 
but underaggressive Mother shows the domestic and sociophilic traits 
normal to the group. Father’s father and mother appear as very capable 
persons at middle class level, mother's father and mother recorded as similar 
but not quite equal Until this generation no marked intellectual traits save 
in an aunt, otherwise maladjusted Present sibs all intellectually capable, 
others more socialized than this man, stock at picsent on the upgrade. 

As small child aloof and reserved, fussy and possessive over belongings. 
Interests in ideas rather than people, liking to work alone, unusually inde- 
pendent of help, special pieference for working through difficulties himself 
Technological interests and competence manifested at preschool age. Vari- 
ous food idiosyncrasies. As an adolescent a very competent technician, at 
much more advanced level than father, but minimal social or athletic 
participation Despite asociality, did his share in a well'functioning family 
unit Fail pie-coUege employment record, 

c. Despite poor muscle tonus and geneial lack of conditioning, lasted the 
full five minutes on the treadmill, building up the good lactate of 150, 
pushed self hard Somatotype not outstanding, meso-, ccto-, and cndomoiphy in 
that order. Speech tended to monotone, even when dealing with topics of 
marked aftcctive value. A notewoithy feature in his history was a capacity 
to shift interests from one object to anothci, human or technological, almost 
in the manner of tlu owing switches A marked degree of fancy life, tending 
indeed to dissociative features, is desciibed (cf. XX) In early adolescence 
social attitudes such as to provoke hostility, not without pleasure therein 
In fancy at least this could involve punishing self, to reach those who would 
be huit by it (cf. psychodynamics of suicide). 

The assigned Outstanding Traits seem to overstress the ideational to 
the cost of technological interests and capacities. They are, Basic Personality 
Less Integrated, Sclfconscious-Introspective, Ideational, Cultural, Asocial, 
Lack of Purpose and Values, As already remarked, this last may m the 
present case be looked on as not so much a lack as a trend to unusual 
objectives. 

(I SAT “hl.O, MAT -\-2 1, Alpha tests show a substantial equality for 
veibal and quantitative at +1 Oo- MAT excess appears distinctly as mo- 
tivational, alpha test evidence is insignificantly for supeiior verbal aptitude, 
But vocabulary range is only + 2 While the easy Block Assemblies are 
1 OfT high, the difficult are actually .2cr low 

Rorschach response number is negligibly above local average, but iichness 
is good It is somewhat, not gieatly, weighted on the Detail side Move^ 
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ment is greatly in excess of Color, as it should be. is about 85. 

There is a greater excess of Animal over Human response than is usual for 
the group. Also lathci unexpected aie a good average of Popular responses, 
and an absence of White Space 

Graphological analysis is not available, generni impicbsion of the script 
IS disoidcrly for one of such intellectual competence. From a descriptive 
standpoint a recent script embodies. Picssiirc, light. Si'/c, medium. Form, 
tends slightly to round. Spacing, horizontal, extended. Spacing, vortical, 
normal. Baseline, descending; vanes ninikedly within words. Slant, right. 
Connections, iioimal. Ovab, tendency to ovcrtlosnrc. Zones, normal, 
Terminal strokes, variable Capitals, relatively small, t bars, medium height; 
mostly to light of stem, noimal length, ascend, not hooked, i clots low, 
mostly to right. 

Cutam common factois in this ease and the following XXVIII ((/.i/.), 
lend intciest to the close parallelism of the Bciiucutci scoics Either piofilc 
could have been given by the other, so far as the trait-names go ; an impor- 
tant diffeience might be expiesscd in a grcatei robustness of personality for 
XXVIII, and the differences are cntical foi what an inventory type of ap- 
pioach will and will not pick up. In XXVIII the high Dominance and 
Self-sufficiency are more sccuicly based; in XXVII they have a rathei re- 
active and compensatory cliaiactcr. The diffeiriit caicei types entcied by 
the two, are to be noted in this connection. 

Cs Course work of Deaa's List giade. RLuiiutal cutacuniculai activity, 
minor social participation. 

War service again tcclmological and career developing at a professional 
level along these lines Overtly satisfactory adjustment in all inajoi areas. 
Sociability seems to continue well below average, and tlie life pliilosopliy to 
be more egoistic than the avciage of the piescnt cases, appioacliing, though 
hardly equalling, Case XX m this respect. 

1 . Case xxvm 

a. This nian*s problems expressed themselves largely on a superego level; 
self-disciplme to accord with moral standaids; lolated to these, a somewhat 
unrealistic attitude towards family responsibilities. Pose of supcrioiity, mood 
swings. 

b. The socio-economic backgiound is upper middle; father businessman, 
“solid citizen/’ with cultural interests. Mother a vivacious peisonality, 
with considerable intellectual talent, now masked by the usual social and 
domestic concerns. Antecedents have been variably integrated but within 
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normal limits; no indications of special talents as present in tliis man. 
Sibs also vary greatly in personality type, some resemblance to this man, 
including similarly high intellects. 

As a small child, shyness and sensitivity, some fears, food idiosyncracies High 
intellect remaiked early, high inquisitiveness; this plus the shyness may have 
issued in a self-sufficiency also caily noted Eaily feelings of athletic in- 
feiionty, disappearing with developing pioficiency. Also with maturation, 
a growing competitive spiiit, great energy output, persistence, perfectionism. 
Markedly active in secondary school, football, debating, general social life 

Mathemdtical interests as fai back as memory i caches (a hobby of this 
sort in the fathei’s history, piobably no longei active in this man’s childhood) 
Considerable early mechanical inteiests, good at work with hands. Good 
pi e-college employment lecord 

c. Body-build heavily mesomoiphlc, recoid cites as ^'all bone and muscle ” 
Medium endomoiphy, minimal ectomorphy Observed psycliotype corre- 
sponds; the only ceiebiotonic fcatuies obscived appear a ciiltuial overlay. 
The athletic pattern (treadmill lun full five minutes to lactate of 164 ), 
reactions to tiouble and pain aie cleaily somato tonic, blending with viscero- 
tonia occurs in respect to food and social liabits The mood-swings observed 
would go with more endomorphy. 

Certain of the assigned Outstanding Tiaits need explanation In all, they 
are Basic Peisonality Highly Integrated, Dominance of Mood, Self-Driving, 
Inhibited, Ideational, Asocial, Social Science Motivations, The first tliree 
are understandable, especially in the light of post-observntional history. The 
remainder have meanings rather special to this case. The "inhibitions’’ are 
those of a strong superego. The ideational life is a function of the high 
intellect, has no escape connotations. The asocial feature is a function of 
capacity rather than tendency to do without The Social Science Motivations 
repiescnt a will to integrate the life of society into a philosophical schema, 
again aie MUthout escape significance. Also m view of the sequel, it should 
be observed that Physical Science Motivations is not recorded despite the 
aptitudes and by no means lacking inclinations, 

d, SAT 1.5(7, MAT -h 1.8(7. Alpha verbal “l- 1 . 3 (r, with directions 

and mixed sentences subtests in the lead; alpha number -^2.4(7, with little 
subtest difference, though arithmetical leasoning and highest common factoi 
are in the lead. Vocabulary range, This is one of the highest con- 

figurations in the total series. Easy Block Assemblies, -j-1.6(7| difficult, +.60-. 

In Rorschach response, this is a case whose intellect would justify a good 
deal of F, and rather little M or G, Thcie is no reason to anticipate any 
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great swing to W oi Dj and none is found; what little there is, on the 
side of PF. There is slight Mj no Animal movement; about lialf the re- 
sponses arc Porm, with a large excess of /'’+• There is considerable color, 
the score would be 6 {R = 2']). This deviates somewhat from the objec- 
tivity, even ^‘coldness’* icpoitcd for the ovcit pcisonality pattciii, but might 
have a deeper connection with the mood-swings. At the time it was related 
to a hyperkincsis in tiic ovcit conduct* 

Bcrnrcutei scores .uc available for this man as noted undci XXVI I, and 
icflect very well the evidence of the history as a whole, Neiiiotic and Intro- 
versive scores very low, Self-sufficiency and Dominance scoics veiy high, S 
score again very high (^'independent’*), C scoic low (good self-confidence), 
No such inventory could be asked to ‘*nng the bell” moie clearly than this, 
Pictiire-stoiy response illustiatcs one of the simplci inteipictive pitfalls, 
Manifest content is one of frustiation, tiagcdy, defeatism; in the liglit of 
subsequent liistorv, tlic figures involved can haidly he understood otherwise 
than as objects of aggressions in the naiiator 
e. Subsequent college caieci showed much (contact) athletic participa- 
tion, and a varied cxtraciin icular life Academic grades weic high, language 
iritlici than scientific courses being the lulc. Armed sei vices participation 
notably effective, \i\ both combat and non-combat functions, highly com- 
mendatory ratings and verbal cxpicssions being on rccoid fioin supciiois, 
In the words of a recent staff note, *‘A very self-sufficient Icndci of men . . . 
a pci feet bear for luinishmcnt duiing the war , , . came out of it with a gicat 
deal of accomplishnncnt . , . easy, fluent tallcci . . . stage of suiting out his 
beliefs and ideals intending to intcllccLualizc them." It is pcitment to 
iccall that the basis on which this individiial was selected, was as among the 
'"least sound" personality type in the total senes* 

Post-war career plans are piofcssional, in a veibal-social area. 

C 

In conclusion, brief comment may be made on the mannci in which these 
specific eases fit certain gen ei ablations as to body-build, Rorschach func- 
tions and the like While the Shcldoman tcmpciamcnt categoncs have been 
vciv satisfactory, deviations fiom somatotype aie not absent. In XXIV, a 
less developed cctoiuoipliy is associated with a piincipaily cciebiotonic tein- 
pei ament. In XXV, the inaiiccd mesomojphy lathci fails of its psycho- 
logical countcipait, In XX, XXII, XXVIII, nnajoi tcmpciamental feaUiics 
accord well with somatotype. 

In mentally exceptional individuals such as tlicsc, one must not expect 
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Similar departures from average in antecedents (incKidmg parentage), or 
descendants, for that matter Notable deviation flora antecedents occurs in 
XX, XXIII, XXVIL The antecedents of XXIV, XXV, and XXVIII 
would give more giound to expect the special abilities that they themselves 
show. Of interest aic the superior sibships cncounteied on a more modest 
antecedent base, as in XXVI and especially XXVII; though the idles of 
genogcncsis and psycho genes is cannot heie be assessed 

Among the critical Rorschach features of this material are (a) the low 
foim level in XIX and the paucity of Form responses in XX, both of whom 
aic technologically oriented and competent, {b) In XXI the excess of 
Wholes against a Piagniatic rating, and the high excess of Animal responses 
in one of such intellectual status (e) The substantial absence of White 
Space response in the i datively “oppositional" XXIII and XXVII (d) 
The heavy excess of C and its excess over 71/ shown by XXVIII, although 
in most of these cases the traditional idle of Tkl , C has been fairly sustained 
XXVI should have had moie full Human as well as Popular response, and 
less Human Detail 

A further word on the recuuing theme of Aptitude X Motivation. In 
tile cases heie suinmarizcd theie is a tendency for quantitative scores 
to be higher than verbal On the other hand, Physical Science Motivations 
was assigned in but one case (XXIV), though it could hiivc been justified 
for XXVIII also Relation to ensuing careers is complicated by technological 
motivations of the war. XXIV natuially pursues a technological career, 
in the wai and since But XXVIII, with a closely similar setup, did not 
do technological war work, and now follows a verbal-social career In the 
remaining seven cases, in whose test aptitudes the quantitative outweighed 
the verbal, XIX, XX, and XXVII follow a technological career, but only 
XX and XXVII aic clearly motivated towards it. Nor can appeal be 
taken in this material at least, to the spatial factor Tins tends to positive 
for cases XIX, XXI, XXII, XXVII, XXVIII, and of these five, XXI, 
XXII, and XXVIII arc m verbal caiceis. The spatial factor tends to 
negative for XX, XXIII, XXIV, XXVI, and of these four, two are m 
technological careers In XXI and XXVIII, aptitudes were especially 
stacked towards science or technology; both aie in verbal careers, with no 
account of career maladjustment 

Theie is nothing in the types of careers these men have entered, to dis- 
tinguish them from the Study gioup as a wliole. The Piognostic i a tings 
pievioiisly cited give the present appraisal of the adjustment outlook witliin 
these caiccis, and for life as a whole These ratings are not yet made 
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for enough participants to afford other tlian tentative comparisons. In the 
medical aicas, as well as those of occupational acliievcment, they are cer- 
tainly not rated lower than the gioup as a whole. In the aicas of personal 
and social integration the ratings aie gcncially less favorable, and in con- 
formity with the types of adjustment problem diffcicntiating this group at 
the time of original observation. 
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THE EFFECT ON SUBSEQUENT MAZE LEARNING ABILITY 
OF GRADED AMOUNTS OF VITAMIN Bi IN THE 
DIET OF VERY YOUNG RATS’*^ " 

Department of Psychaloffyj Fotdham University 


Philip H O’Neill, SJ, 


A Introduction 

Vitamin Bi is essential for the proper growth and function of nerve tissue. 
It IS well known that a deficiency of vitamin causes beiiberi, a disease which 
IS chaiacterized by lesions in the nerve tissue of various parts of the body 
with consequent pain and loss of muscular control Because of this connection 
with the nervous system psychologists were not slow to see the possible 
importance of vitamin Bi in the field of physiological psychology. How- 
evei, It was not until around 1940 that pure vitamin Bi, or tliiamine, be- 
came available for psychological reseaich Before that time crude and 
unsatisfactory methods weic the only ones at hand for the control of Bi in 
an experimental diet 

At first the chemistiy of the vitamins was so little understood that psy- 
chologists experimented with the entire B complex rather than with any 
particular member like Bi (2, 6). Siegfried Maurer in 1935 was probably 
the first to single nut vitamm Bi and to study its relationship to a psycho- 
logical function (7). His conclusion was that maze learning ability in 
the white rat depends to a large extent upon the presence of sufficient Bi 
in the diet. Others supported his opinion (9, 10, 11, 12), 

But the evidence was far fiom conclusive The principal impediment 
m the way of pi ogress was the piactical impossibility of obtaining the vita- 
mins in piuified form. In 1936 vitamin Bi was selling, if at all available, 
for ^8,000 an ounce. So long as the puie vitamins could not be obtained, 
expel imental animals could not be subjected to specific deficiencies and the 
conclusions from all experimental work had to be correspondingly vague 
and qualified. It was also impossible to study the effect of an excess amount 
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of vitamin Bi in the diet, a topic which promises to be even moie iiiteicstirig 
thnii the consequences of a deficiency 

About 1940. when chemically pxirc vitamin Bi (thiamine) became avail- 
able at reasonable prices, psychologists began to apply the new tool to many 
types of psychological pioblcnis, such as, the effect of a thiamine deficiency 
on the rat's ability to leain a conditioiied ro’^ponsc (3), its effect upon 
the lat's susceptibility to convulsive seizin cs (8), and the effect of excess 
thiamine on vaiious mental traits in children (4), The effect of ihi amine 
on maze learning seems to have been overlooked; pcihaps the tedious incon- 
clusive cxpeiimcnts of the picceding decade liad made this a wcaiisome topic. 
TJic reason why these were inconclusive will be explained later in more 
detail, but in general it was because they used the inadequate methods of 
the pciiod to contiol the vitamin content of tlic diet. Todnv, thanks to 
the chemists, it is possible to raise lats on a syntlictic diet in which tlic 
amount of the B vitamins is exactly conti oiled Only thus is it possible 
to determine the effect of vitamin 11 j on the lat's ability to leain a maze 

In the picscnt experiment cliciriically pine vitamins were used. For the 
vauous treatment groups the amount of Ui in the diet was the only variable, 
ranging fiom a severe deficiency to a great excess. These rats, laiscd on 
an experimental synthetic diet, wcie coin parcel with a control gioup which 
had icceivccl a completely noimal rat diet, in oidci to determine the effect 
of vitamin ffi on maze learning ability. 

B. Rbsvvis of Earl/cr Ex^rR^^fKN7£^ 

Siegfried Mnurej was active in this field almost from the very beginning, 
his earliest aiticics go back to 1930 (6). He was probably tlie first to 
state definitely that the vitamin B complex and especially Bi liave a potent 
influence on learning ability An experiment reported in 1935 involving 
more than 200 lats may be taken as a good siiinmaiy of his woik (7) 
The experimental gioiip of animals leccived an inadequate supply of vitamin 
Bi fiom birth until the age of 45 days, but the animals weic not deprived 
cntnely of the vitamin . The nuising mothers were fed an artificial diet 
containing yeast which had been autoclaved for five hours at 20 lbs. plea- 
sure This piocess destroyed the tlicimolabilc Bi ; however, u is now known 
that other theimolabile B vitamins, such as pantothenic acid, aie also dcstioycd 
by such ticatmcnt (13) When the nuising females lost a ccituin pci- 
centage of their weighty they were given unticated yeast to keep their weight 
constant. Mauier found that the cxpci i mental group w«'is significantly in- 
ferior to a control gioup when both were tested in a Cau maze. Me came 
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to tile definite conclusion that a deficiency in the diet of very young rats 
reduces their maze learning ability. But this conclusion cannot now be 
accepted as final inasmuch as other B vitamins were also missing from the 
experimental diet 

In 1934 Betnhardt reported the results of an experiment in which he 
deprived young rats of the entire B complex during the nursing period (2), 
In the control groups the nursing females received a synthetic diet con- 
taining yeast to supply the B vitamins, in the experimental group the mothers 
received the same synthetic diet but without yeast and otherwise free of the 
B vitamins For these two groups then the only difference in diet was the 
presence or absence of yeast which is a rich course of the B complex In the 
learning tests two types of problem were used, a maze and a multiple 
choice situation, escape fiom water was the incentive in both tests Bern- 
hardt found that the vitamin deficient animals were significantly inferior 
to tile contiols Fiom this experiment it is impossible to draw any specific 
conclusion legaiding the effects of vitamin since the cxpeii mental diet 
was deficient in the entnc B complex 

From 1936 to 1939 Poe, Poe, and Muenzingei published the results of 
a senes of expciimenls on the relationship between the vitamin B complex 
and maze learning m white rats (9, 10, 11, 12) The final experiment was 
a repetition and summaiy of all the preceding (12) In this study fouj 
groups of animals were used One was the control and received a normal 
lat diet, while the other three were raised on a basal synthetic diet which 
lacked all members of the B complex This diet consisted of purified casein, 
cornstarch, a salt mixture, cod liver oil, and butter fat In ordei to add 
vitamin Bi, the diet was supplemented with an alcoholic extiact fiom 50 
giams of wheat for every 100 grams of food inixtuic To supply vitamin 
Bo, 10 giams of autoclaved liver were added for every kilo of food mix- 
ture One experimental group leceivcd only the basal diet, lacking both Bj 
and B 2 , a second group received without B 2 , the third had B 2 without 
Bi The differential diet began at the age of two weeks by regulating the 
diet of the nursing female duiing the last week before weaning, it continued 
after weaning until the pups were seven weeks old at which time testing 
began on a pan of shoit watei mazes Dining the entire testing pciiod, .nil 
the rats received the noiinal lat diet The lesults of this experiment sliowed 
tliat all the cxpciimental groups wcic infer loi to the control by every 
meabiire of learning and all of these differences weie statistically significant 
The group which lacked both Bi and B 2 had the pooiest scoics of all; the 
Bi deficient group was infenoi to the deficient gioup 
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Poe, Poe, and Muenzinger conducted these experiments at the very 
time when great discoveries were being made in the chemistry of the vita- 
mins. In 1936 Williams and others worked out the structural formula of 
and synthesized vitamin Bi (13). By 1940 it was possible to obtain all 
the known membeis of the B complex as pure chemicals at reasonable prices. 
Prom that time on research woikeis could state exactly the vitamin content 
of synthetic diets The work of Poe, Poe, and Miicnzingci is undoubtedly 
the classic of the earliei period but it is now open to fundamental objections 
Bi and Bn are not the only members of the B complex as these authors be^ 
lieved (12, pg. 212), An alcoholic extract of wheat contains other B vita- 
mins besides Bi because the entire group is somewhat soluble in alcohol; 
autoclaved liver lacks not only Bi but all the thcrmolabile B vitamins (13). 
Therefore the work of Poe, Poc, and Muenzinger offers no valid basis for 
specific conclusions regarding the effect of Bi on maze learning ability. 

After 1940 psychologists adopted the newer methods and used thiamine, 
the pure chemical form of vitamin Bi, to study its effects on human and 
animal behavior (3, 4, 8) Apparently Lush was the only one to use the 
new method to attack the old problem of the effect of Bi on maze learn- 
ing (5). She found that thiamine had no effect on maze learning ability, 
but this negative result is probably due to the fact that the rats in her 
experiments were not subjected to the thiamine deficiency at a sufficiently 
early age. The present writer began the controlled diet at six days after 
hicth. and found that the. gradient for maze learning abiUty foUnvrs tl\e 
gradient of the thiamine content of the diet. By using pure thiamine, it was 
also possible to show that an excess of Bi in the diet improves maze learning 
ability above normal. 


C Experimental Procedure 

Eight groups, each consisting of 18 animals, were used m this experi- 
ment Every group was subjected to a different type of diet in preparation 
for the tests of learning ability. These treatment groups are designated by 
the Roman numerals I to VIII. 

The first five groups from I to V, were raised on a synthetic diet which 
lacked the entire vitamin B complex. Each day, as a supplement, four 
members of the B complex were added m exactly conti oiled amounts, 
B 2 , Bo, and calcium pantothenate were added in excess, namely 20y of Bg, 
20y of B 2 , and 40y of calcium pantothenate a day for each rat. The symbol y 
(pronounced gamma) means microgram or a millionth of a gram. The 
daily quota of Bi differed for each of these groups. Every rat in Gtoup I 
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received 2y of vitamin Bi a day; these in Group 11, 3y; Gioup III, 4y, 
Group IV, 6y; Group V, lOy. The vitamin supplement was presented to each 
animal in a separate glass dish mixed with enough dextiine to form a paste. 
The animals never failed to consume the entire supplement Since the rats 
were kept in separate cages, no rat could eat the food intended for another. 

Group VI was the control group. All the rats in this group were raised 
on a normal rat diet consisting of mgiedients which occur natuially Group 
VII also received the normal diet but with a large excess of vitamin Bi 
added to tlie drinking water, namely 5y of Bi pei cc of water. Group VIII 
was laised on the synthetic diet with an excess of all the B vitamins men- 
tioned above, namely 5y of Bj, 5y of 5y of B6, and lOy of calcium 
pantothenate per cc of drinking watei On the basis of sample records of 
the amount of dunking watei consumed, it was estimated that tliese rats in 
the excess vitamin groups received between lOOy and 200y a day of Bi 
The noimal rat diet which was used in this experiment is sold commer- 
cially as Fox Blox It is used exclusively at the Albino Faims, Red Bank, 
New Jersey, and produces laigc healthy lats. The synthetic diet consisted 
of Yitamin-fiee casein (30 paits), ciisco (5 parts), cod liver oil (3 parts), 
suciosc (57 parts), and Osborne and Mendel salt mixtuie (5 parts). This 
particulai synthetic diet has proved satisfactory in tlie biO'cheniistiy labora- 
tories at Fordham Univeisity It may be taken for gi anted, tlieiefoie, that 
all the rats received an adequate diet except foi the diffeiential amounts of 
Bi. An abundant supply of food was left in the cages at all times. How- 
evei, since a tlnamine deficiency causes a loss of appetite, the thiamine deficient 
animals consumed much less than the others 

Of the 18 rats in Gimip I, no two were fiom the same litter, this is 
tiue foi all the groups from I to VI. The 18 rats m Group VII were from 
10 diffeient litters; those in Gioup VIII were from 12 different litteis 
Consequently, each group may be legardcd as a random sample from the 
large uU population at the Albino Faims; in this way hcieditaiy differences 
were randomized No diflScultv was encountered in the process of intei- 
changing the rats fiom different litters; the nursing mothers accepted all 
indiscriminately Six rats weie assigned to each female foi musing 

The conti oiled diet for each tieatmeiit group began when the pups were 
not more than six days old The nuising females icceived the diet whicli 
was piopci foi the treatment gioup to which the pups belonged but aftci 
weaning at 21 days of age, each lat icceivcd the pi o per diet of its own group. 
At the end of the eighth week after biith, the differentuvl diets were dis- 
continued and from then on all lats received the same natuial rat food as 
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the control, Group VI. In this way the underweight vitamin-deficient ani- 
mals gamed weight and strength bcfoie the maze trials began Table 1 
shows the average weights of the treatment groups at the beginning and 
end of the cxpenmental diet. That the controlled diet pioduced real 


TABLE 1 

Average Weight in Grams of the 18 Rats in Each iRCAiMENr Group, at the 
Bpginning and the End of thf Expi RiMENTAr. Dirr 


Age 

I 

n 

Treatment gioupa 
III IV 

V 

VI 

VII 

VIII 

1 weeJ^ 

118 

12 0 

122 122 

122 

12 1 

11 9 

12 2 

8 weeks 

80 2 

98 5 

108+ 113 6 

1341 

150 9 

11 6 

12S 5 


differences in weight between the groups, is indicated by a Fishei F value 
of 27 M, which is leliable well above the one per cent level of confidence. 

A battel y of three water ma^es was used to mcasuic learning ability. 
These mazes are the same as those used by Poe, Poe, and Muenz,nigci (4+) 
and by Bernhaidt (3). The two mazes used by Poc, Poc, and Muenzinger 
aie slioit and each contains four choice points, in the present expenment these 
mazes are designated Maze A and Maze B, Tlic maze used by Bernhardt 
IS longer and contains eight choice points; in the present expciiment it is 
designated Maze C, Tlie rat w^is left in the maze for two minutes and if 
by that time it had not yet reached the escape runway, the effort was counted 
as one trial. The ciitenon of learning was four errorless trials out of five 
Each rat received five trials a day; as soon as the rat mastcicd one maze, it 
was given a three-day lest and started on the next maze All rats began the 
scries of three mazes in the A, Bj C order, at the end of nine weeks 
after biitli Since the differential diet ended at the eighth week, all the 
animals had one week of noimal diet before beginning the maze tests Rec- 
ords were kept of the total time and the number of trials required to reach 
the criterion of learning and the total number of errois committed during 
the tiials 

D Analysis of Results 

The results of the maze tests, recoidcd in Table 2, indicate that leaining 
ability follows the gradient of the thiamine content of the diet, more thiamine 
leads to greatei learning ability. In Maze A, the thhiminc deficient gioups 
Were the slowest learners, the excess thiamine groups were the best, while 
the control group held the middle position PIowcvci, this pattern is clear 
only in Maze A , it is not evident in Mazes B and C. This is a difficulty 
which Will be discussed later on. With reference to Maze A, the first maze 
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TABLE 2 

Average Learning Scores in Mazes <4, li , and C or the 18 Rats in Each 
Treatment Group 


Measure of 
lenining 

I 

II 

Treatment gioups 

III IV 

V 

VI 

VII 

vni 

Total time 
(minutes) 

19 1 

189 

Mii%e A 

14,0 14 0 

14 6 

134 

94 

10 1 

Number of 
ti lafs 

IS 0 

184 

15,4 

14 4 

14 8 

129 

11 2 

1/ 6 

Numbei of 
criois 

SO 4 

73 9 

57,2 

58 3 

62 7 

512 

35 7 

36 4 

Total time 
(minutes) 

3 3 

52 

Ma%e B 

4 5 5,1 

32 

29 

4 1 

3 + 

Number of 
trials 

8 8 

12.9 

99 

12 0 

8 8 

78 

8 9 

7 + 

Number of 
eriors 

99 

150 

122 

13 6 

10 1 

78 

10 5 

8 6 

Total time 
(minutes) 

79 

61 

Maiie C 

5 9 7 3 

47 

62 

8 3 

66 

Numbci of 
trials 

13 3 

10 4 

10 0 

12 1 

10 1 

102 

114 

10 4 

Number of 

Cl 1 ors 

36 S 

29 0 

24.4 

31 4 

214 

26 7 

34 9 

27 8 


to be leainecl, the Fisher F test indicates definitely that there arc ical diffei- 
cncej’ in maze learning ability between the various treatment gioups. The F 
values for the intergioup diftercnces on the tlnec measures of learning 
ability are all above the one per cent level of confidence (Table 3) The 
tluamine content of the diet, therefore j does influence learning ability* 

This IS especially true foi the cxticme dosages of thiamine, wlicthei it be a 
seveie deficiency oi a gteat excess Slight thiamine diffeiences in the middle 
of the range have Irttlc effect on learning ahiiity To show this inoic clearly, 
the scoics of ad^acent gioups weic comlmicd for statistical analysis Gioup 

TAULE 3 

Tirt Fishlr F Raiio 

Foi the inLciiticnn differences between die eight tieatment groups, on tluee measuies 
of Iciirning in Ma/e 'i hej»c values foi F indicate leal <liffcrenGes between the 
gioups above the 1 per cent of confidence, 


Measuic of lonining 

Fhhei ]> vaUic 
foi the intcimcan diffeiences 

Total time 

4 19 

Kumhci of trials 

3 43 

Number ot cnois 

481 
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I which received 2 y of thiamine daily and Group II which received 3y 
"Were coinhmed statistically as one group. Groups III and IV (4y and 67 
of thiamine daily) were combined, Group V (lOy daily) and Group VI, 
the control, were talcen together The excess thiamine groups, VII and 
Vnr, were also treated as one group. 

Between these four combined groups, the thiamine differences aie larger 
and so arc the differences in learning ability. The Icaining scores for the 
combined tieatment groups are given in Table 4. The F values foi the four 
groups show that there are leal differences between them in learning ability, 
reliable at well above the one per cent level of confidence (Table 5). Evciy 
measure of learning shows that more thiamine m the diet leads to better 
learning scores 

Table 6 gives the mtermean differences between particular pairs of com^ 
bined tieatment groups, together with the icliability of these difteiences as 
measured by the /-test. It will be noticed that the two uuddle gioups (III- IV 
and V-VI) axe about equal m learning ability; the differences between them 
aie small and unicliable statistically, On the othei hand theic are laige 
xelxablc difiercnces between these two middle groups and either extreme 
group. From the physiological standpoint, the minimal lequiiement for 
normal physical growth in the lat, is about lOy to 20 y of thiamine daily ( 1 ). 
Groups I'll, therefoie, suffered a severe deficiency, 2y and 3y a day. Groups 
VII'VIII received a great excess of the vitamin, lOOy to 200y a day. This 

TABLE 4 

AYEii\oc Learn 1150 Scores in Ma-se A of the Rats im Each Cqmiiined Treatmunt- 

Group 


Measure of learning 

I & II 

Combined tieaiment-groiips 

III & IV V & VI VII & VIII 

Total time (minutes) 

19 0 

14 0 

14.0 

98 

Number of trials 

18 2 

1V9 

130 

11 4 

Number of enors 

77 2 

57 8 

569 

36 1 


TABLE S 

The Fisher F Ratio 

For the itiCeimeon di/fcieiices between the four combined tieatment gioupa, on 
three measures of learning in Maze A These values of F indicate leal dilfcrences 
between the groups, above the 1 per cent level of confidence 

Fhher F value 

Measure of learning for the lateime/in diffei dices 

Total time 
Number of tiiala 
Number of eriors 


6 08 
776 
10.84 
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TABLE 6 

INTCRMEAN DIFFERENCES HFTWEFN PARHCUr AR. PAIRS OF COMBINED TREATMENT- GROUPS 

ON Three Measures of Learning in Maze A 



in k IV 

V & VI 

VII k VIII 


Tofnl tune 


I k ir 

5 03** 

5,03** 

9 25** 

111 & IV 


0.00 

4 22* 

V & vr 



4.22* 


Nnmbei of Uiah 


I & II 

3 27* 

4 30»* 

683 

III & IV 


1 03 

3 56* 

V& VI 



2 S3 


Number of 

e/tots 


I & ri 

19 36** 

20 25** 

41.09** 

III & IV 


86 

21 70** 

V & VI 



20 84** 


^Indicates a difference which is reliable at the 5 per cent level 
*^Inclicates a difference which is reliable at the 1 per cent level 


indicates that a severe thiamine deficiency significantly weakens maze learn- 
ing ability wliilc a great excess of the vitamin raises it well above normal, 
A mild thiamine deficiency has no icliablc effect on the maze learning ability 
of the white rat 

One other conclusion may be drawn from the data Tlie clrinfcing water 
of Group VII was enriched with thiamine at the late of Sy per cc , the 
drinking water of Group VIII was cniichcJ not only witli thiamine, but 
with other B vitamins, iibollavin, pyiidoxine, and calcium pantothenate 
Nevertheless the learning scores indicate no leliable differences between 
Group VII and Gioup VIII. It may be concluded that when a lat is 
leccivlng an abundant supply of thiamine, an excess of the other S vitamins 
will not cause any fuither improvement in learning ability This suggests 
that in the B complex thiamine is tlie significant factor in legard to maze 
learning ability 

Docs the supply of thiamine in the diet influence maze learning ability 
merely because it affects the geneial physical health of the animal? A larger 
supply of thiamine in the diet leads to greater weight and presumably to 
greater strength for swimming the maze However, thcic is no significant 
coi relation between weight and learning ability. Foi each treatment group 
taken sepa lately, the weights of the animals when they began Maze J and 
theii learning scoies in Maze A were correlated and the correlation coeffi- 
cients were all close enough to zeio to be insignificant. Moreover the rats 
were all well fed on a normal diet immediately before and during the 
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testing period Theie was no sign of weakness^ during the tests On the 
otfiei hand it is weZi known that t/ie amount of t/iiam/ne m the diet affects 
the giowfch and function of nerve tissue; bcnbcri is the lesult of a thiamine 
deficiency Hence it seems more logical to conclude that in this expeiiment 
thiamine affected maze learning ability because the very young lats leceived 
diffcient amounts of the vitamin at the time when the nervous system was 
developing most rapidly 

All of these conclusions aie based on the learning scoics of Maze 
Mazes B and C which the lats learned after Maze A did not indicate any 
icliable coirelation between thiamine and ieaining ability Two explanations 
suggest themselves Either the tluamincMiiduccd difteieiices in learning ability 
weie short-lived and wore off bcfoie the lats began Mazes B and Cj oi 
Mazes B and G, coming after Maze A, wcic too easy to biing out leally 
existing diffeiences between the groups On the basis of the evidence; it Is 
impossible to decide whether one oi both of these explanations is coiiect 

However it seems dear to the wiitcx that in this cxpeiiincnt Mazes B 
and C we 1C too easy to bring out differences in ability even if they still 
existed. The leainmg scores show that the lats found Maze A much more 
difficult than the other two; and yet, judged by the mimbci of choice points, 
Maze C was more difficult than Maze A. It seems clear that positive 
transfer aided the rats in learning Mazes B and C. All of the rats learned 
Maze A first In Maze A the lats had to swim about almost at landom 
before they discoveicd that there was any escape runway; in Maze A the 
rats made 61 per cent of all their errors befoie they found the escape runway 
for the first time In Maze B, almost all the rats found the escape on the 
very first trial, m Maze B, only 8 pei cent of the cirois weie committed 
before the first escape. This means tliat the nature of the problem had 
changed radically when the rats came to the second maze In Maze A 
they learned something which mfide subsequent water mazes inucli easier, 
they learned how to eliminate the first half of the learning period during 
which, in the fiist maze, they made 61 per cent of all their cnors. The 
only conclusion which seems wan anted from the scores in Mazes B and C, 
is that It was a mistake to use three water mazes in succession Perhaps 
some more difficult type of problem should have been offered to make a 
further test of the diffeiences m learning ability wliicli had been levealod 
in Maze Aj the lesults from two additional watei mazes arc entirely 
nmbiguous. 
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E Conclusions 

1 Tlie amount of tliiamme in the diet of very young rats affected their 
ability to learn a water ina^e. Laiger amounts of thiamine led to better 
maze perfoimance. 

2 A daily allowance of less than 3y of thiamine diminished maze learning 
ability below noimal, more than a lOOy a day impioved maze performance 
above normal The amount of improvement and impairment was statistically 
significant and reliable above the one per cent level of confidence 

3 Variations in the thiamine content of the diet between 3y and lOOy 
a day did not pioduce any significant eftect on maze learning ability 

4. When lats received an excess of thiamine, they did not make any 
fiiitliei improvement m maze learning ability when large amounts of riboflavin 
(Bo), pyudoxine (Bo), and calcium pantothenate were added to the diet, 
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SOCIAL FACILITATION OF FEEDING BEHAVIOR IN DOGS 
I GROUP AND SOLITARY FEEDING* 

Department of Psychology, BnekueU IJiii^eisity 


Sherman Ross^ and Jean Goodwin Ross^ 


A. Introduction 

Studies of socml phenomena have been made on a laige variety of species 
and in a gieat many ways. The need foi a good undei stand mg of these 
social relationships is of obvious and gieat impoitaiicc in any appioach to 
human behavior. The social factors influencing the behavior of animals 
towaids food have been studied by several investigators. A review and 
analysis of some of these studies may be found in Kat/ (6). An excellent 
gencial review of the vaiious studies on food habits has been presented by 
the Committee on Food Habits of the National Reseaich Council (10). A 
general review, thcrefoie, of the lileiature will not be presented Several 
significant studies having an immediate bcaiing on the picscnt problem will 
be discussed below. 

Katz^ review (6) has icpoited some of the studies on social facilitation 
of feeding in such species as chickens (Bayci), rats (Hailow), goldfish, 
paiadise fish, zebia fish, shincis (Welty), and monkeys (Hailow and Yudin). 
Katz lias discussed all of the findings in teiiiis of tlic satisfaction of needs 
as dependent upon the external circumstances (the field). 

Bayer's wcik (1) on the social facilitation of feeding lesponses in chickens 
IS of pioneer importance in the field Bayci found that a satiated hen ate 
25-30 pel cent more food in the piescnce of an actively eating hen, and 33*67 
percent more with tlirce actively eating hens. If three satiated hens placed 
with one eating actively, the effect was less — only about 10 pci cent more 
being eaten Tlie dominant hen always attacked the other hen, regardless 
of Its condition of Jiungei oi satiation When the hens were fed in a group 
of four one day and sepaiately the next day, they would eat in the order 
of 96 pci cent more food in groups The effects of social stimulation m the 

**^Received in the Eduoiial O/Ticc on Apnl 28, 1948 

^Guest Investigator, Division of Behavmi Studies, Roscoe B Jackson Memorial 
Laboratory, Bar Haibor, Maine, Summer, 1947 
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B Jackson Memorial Laboiatoiy, Bar Harboi, Maine, for his help m cariying 
out the expeiiment. 
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above study aie complicated; however, some of the basic variables are manipu- 
lated, 

Guhl and Alice (3) studied eating beliavioi, cgg-laying, and weight gams 
in hens living in stable flocks (with well-established peck orders), Jiving in 
isolated flocks, and living in constantly reorganized flocks These writers 
report that the hens living in isolation equalled those in the organized flocks 
in the three measures. The constantly reorganized flocks yielded significant 
changes in performance. 

Hallow (5) investigated the social facilitation of feeding in the albino 
rat, He found that a satiated rat did not eat more in the presence of a 
hungry rat. Howevei, group feeding (2-5 rats) in rats with no previous 
experience with solid food resulted in more food eaten per member when 
compared with an equated group feeding in isolation When rats had 
previously lived and eaten in groups (4-5 mcmbcis), greater facilitation was 
evidenced in the quantity eaten when fed in pairs on alternate days Harlow 
drew several conclusions in regard to learning, constancy of the facilitation, 
imitation, “envy,” size of group and age The essential condition for facili- 
tation seemed to be the presence of rats nniesii anted and actively competing 
with the other for food 

Bayroff (2) studied the effect of early isolation on later social behavior 
in the white rat He reported only a few cases of consistent social pref- 
erences, while there were a great many cases of consistent position preference 
m the choice situation He remaiks that active or participating animals 
may be necessary to demonstrate the social piefcicncc, although this condi- 
tion may intioduce certain effects of “aggressiveness.” 

Harlow and Yudin (5) obseived social facilitation in almost all of the 
Macacus rhesus monkeys studied The degree of facilitation appeared to be 
a function of the active competition between the monkeys 

Otlier studies have been made on food sharing behavior in chimpanzees by 
Nissen and Ciawford (7). Nowlis (8) studied the relationship between 
hunger and ^tlie behavior of chimpanzees in difterent competitive situations. 
He reported on the effects of the dominance-submission relationship to food 
sharing in another study (9) Here a relationship was reported between 
dominance — as measuied by food getting and escaping first from a small cage 
— and food slianng. The most dominant cliimpan 2 ^ce never shaied and the 
most submissive chimpanzee never received food from lum. 

The various experiments mentioned above show the complexity of tlie 
eating situation for all organisms Indeed, as Katz (6) has put if . . the 
effects of hunger are to a high degree dependent upon tlie external circum- 
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stances in which the animals find themselves ** “The hunger impulse, there- 
fore, does not rest on a meicly physiological basis” In the piesent experi- 
ment an attempt will be madiJ to study the effect of social grouping on 
feeding behavioi in young dogs Further reports will follow dealing with 
the effects of other variables 

B. Method and Procedure 

The experiment was peifoimed at the Division of Behavior Studies, Roscoe 
B Jackson Memorial Laboratory^ Bai Hatboi, Maine, during the summer 
of 1947 

1. Subjects 

The subjects for this cxpeiiment weie 10 puppies fiom two litters of the 
laboratory colony. 

The fust litter was the Fi generation lesulting fiom a Chow (^) and 
Basenji (^)cioss The niothei and father weic mated at the laboratory, 
and the litter of foui dogs was born on 16 April, 1947, The litter was 
wormed on 5 June, 1947, and was given an injection of liver B complex on 
the same day The dogs icmamcd with the mother until 18 June, 1947, In 
addition to nursing the mother, the young dogs weie able to eat some milk 
and Pahlum supplement on 26 June, 1947, Thus, the animals were born 
under laboratory contiol, and had contact mainly with the mother during 
the period preceding the experiment The dogs were given laboratory 
identification numbers on 27 June, 1947, as shown in Table 1, with the sex 
and weight data. 

TABLE 1 


Number 

Sex 

Weight 

494 

Male 

12 pounds, 2.S ounces 

495 

Male 

12 pounds, IS 5 ounces 

496 

Female 

12 pounds, 3 d ounces 

497 

Female 

12 pounds, 15.6 ounces 


The second litter was the generation from an Irish Terrier (?) and 
a Dachshund (^) cross. The mother and father were mated at the labora- 
tory, and a litter of eight dogs was bom on 21 May, 1947 Two of the 
eiglit puppies wcic destroyed, and three male and three female puppies were 
kept The httei was woimed on 26 June, 1947, and each dog was given 
an injection of livci B complex At this time the mother was removed from 
the litter. Thus, the subjects were born under laboratory control, and had 
contact mainly with the mothci duiing the pciiod preceding the experiment. 
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The dogs \Yei*c given laboratory identification mimbcis on July 7, 1947, as 
shown in Tabic 2, together with sex and weight information, 

a'ABLK 2 


Number 

Sex 

Weight 

50S 

Female 

3 pounds, 15 ounces 

506 

Female 

4 pounds, 7 ounces 

507 

Female 

3 pounds, 9 ounce*i 

510 

Male 

4 pounds, to ounces 

Sll 

Male 

4 pounds, 1+ ounces 

512 

Male 

4 pounds, 3 ounces 


2 Diet 

The dogs were kept on the standaid diet of the laboiatoiy. This diet is 
made up of the following con&tituents : 

Purina Dog Chow Kibbled Meal 
boded hoi^e meat, 

Evapointed milk 

Abbott’s Halivcr Malt and Viosteroh 
VpC Vin-D 'Mineral Supplement 
Pablum 

The meal constituted about 3/4 to 4/5 of the basic dry food. T'o the meal 
was added the horse meat, the Viosterol, the miiieial supplement, and water, 
The food, when presented to the dogs, had a pouidge-like consistency 
This food imxtuie was used as the mornmg meal and in the experimental 
sessions Duiing the late afternoon the dogs were also given a mixture of 
evaporated milk, water, Pablum, and a little meal and horse meat. Watei, 
m a large bucket, was kept in the cage at all times, 

3, Housing 

The Chow-Basenji puppies were kept in a large, wcll-vcntilatcd cage 
in a converted poultry house, which was used as a mam wing of the dog 
rtuarters The cage floor measuied appioximately feet by 12^ feet. 
The ceding curved fioni a maximum height of appioxiinntely 10 fcot to the 
floor. The base of the floor was of cement, and was covcicd with wood 
shavings Similar cages housing otVici dogs wcie adjacent to and across from 
the cage in which the experimental animals weie kept. 

The Terrier-Dachshund puppies wcic homed in a large, well- ventilated 
cage in the nursery wmg of the laboratory. The cage floor was appioxi- 
mately 9^ feet by 17j''2 feet, and was covered with wood shavings Some 
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large platforms, den, and runway weie also present in the cage Each cage 
was cleaned (feces removed, some clean sawdust put in, water bucket filled, 
etc.) every morning before the feeding session Regular sterilization of the 
cages, in keeping with the laboratory routine, was done 

4 Sohtary and Gioup Feeding 

The basic procedure is concerned with the determination of the exact 
amounts ingested by each of the clogs under the conditions of solitary and 
gioiip feeding. A large pan, approximately 7 x 11 x 1J4 inches was used 
in all of the feedings for tlie Chow-Basenji, and a pan 8 x x 2 for the 
Terrier-Dachshund puppies It was found that these dishes were large 
enough to provide comfortable access by each member of the litter even 
in the group situation. No barking, growling, or fighting was evident when 
the dish was used The animals were fed in every case in their home cage 

In the group feeding, each dog was weighed im mediately before the 
feeding in an outer room This weighting, and all other weightings reported 
here, were made on a Fairbanks scale of J 5 -pound maximum capacity, grad- 
uated in 0 25 ounce units Estimates wcie made to the nearest tenth of 
one ounce The food was .ilso weighted on the scale When all the sub- 
jects liad been weighted, the food weight determined, and the dogs returned 
to the home cage, tlicn the animals were fed in the home cage for a fixed 
period. This period was 90 seconds for the Chow-Basenji subjects, and 120 
seconds for the Tcrncr-Dachshund puppies Any significant behavior during 
the feeding period was noted by the expcnineiiters, who were observing from 
a sheltered cornei of the adjacent alley. As soon as the feeding period was 
ended, the animals weic taken out singly and reweighted The food was also 
reweighted, Thus, for the session the data included . food weight before 
feeding, individual weight bcloic tecilmg, food weight after feeding, and 
individual weight after feeding, From these data, the total amount of food 
eaten by the dogs, and the mcicase in weight of each dog after the feeding 
were deteimmed A basic oidei was used in the liaiidling and weighting pro- 
cedure as indicated jn T.ible 3 In the order above Day 1 was concerned 
with group feeding, and Day 2 with solitary feeding This a Itei nation was 
continued until all of the data had been gathered 

In the solitaiy feeding, each dog was weighed immediately before and 
after feeding as above Howcvei, in this case all of the dogs had been 
removed to a holding cage in another pait of the laboratory. After the food 
had been weighed, the dog was permitted to eat in his home cage out of the 
same dish desenbed above for the prosciibed period Aftti feeding, the dog 
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TABLE 3 


Day 1 4H 495, 496, 497 
Day 2 495, 496, 497, 494 

Day 3 496, 497, 494, 495 

Day 4, 497, 494, 495, 496, etc 

Day 1 505, 506, 507, 510, 511, 512 

Day 2 506, 507, 510, 511, 512, 505 

Day 3 507, 510, 5H, 512, 505, 506 

Day 4i 510, 511, 512, 505, 506, 507 

Day 5 511, 512, 505, 506, 507, 510 

Day 6 512, 505, 506, 507, 510, 511, etc 


and the food were weiglieJ, and the amount consumed and the increase ui 
weight of the dog weie deteimmed. The next dog was bi ought in, and the 
same procedure continued. The ordci of handling and weighing were the 
same as used the previous day in the group situation. From the data of 
this section, the increase of weight in each dog, the amount of food eaten 
by each dog, and the total amount of food taken by the four subjects were 
determined. 

The experimental feeding situation (group or solitary) desciibcd above 
took place between 9 and 10 a.m. end) day In the afternoon, between 3 :30 
nnd 4 P.M., a supplemental y feeding was given to all of the animals in a 
giovip, but no data were taken at this time. 

C, Results and Discussion 

The basic data are shown in Table 4 This table includes date, condition, 
body weight change of each animal foi each feeding, the total body weight 
change for the group, tlie food weight change foi each subject for the soli- 
tary feeding, and the total food weight changes for each condition. The 
data cover a total of 24 days foi the Chow-Bascnji subjects: 12 days for 
the solitary condition and 12 days foi the gioup feeding condition; and 20 
days for the Terrier-Dachshund subjects: 10 days of solitary feeding and 
10 days of group feeding, 

The analysis of the data shown in Table 4 will be concerned with thiee 
points First, for the group; was there a difference in the amount eaten (as 
measured by food weight change) under the two conditions? Second, wlial 
IS the lelationslup between the measures of food intake, body weight change, 
and food weight change? Third, what was the effect of gioup and solitaiy 
feeding on each subject? 
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L Gtotip Results 

Using only the results secured by measuiing the change in food weight 
(shown in Table 4), it was found that for the Chow-Basenji subjects for 
the period of group feeding (12 days), a total amount of 630.9 ounces was 
eaten For the compaiable solitary feeding period, a total of 551.9 ounces 
was eaten. The daily means aie 52 58 foi the gioup feeding and 46.0 for 
the solitary feeding 

For the Ternei -Dachshund puppies for the period of group feeding (10 
days) a total of 131.9 ounces was eaten For the compaiable solitary feed- 
ing period, a total of 71 0 ounces was eaten The daily means are 87 5 
for the group situation and 58.1 foi the solitaiy situation 
One method of expiessing these lesults is to use a ratio of total amount 
eaten in the gioup feeding divided by the total amount eaten in the individual 
feeding If such a latio is computed for each gioup of subjects, it is found 
to be 1 14 foi the Chow-Basenji puppies, and 151 foi the Teinci -Dachshund 
puppies These ratios lepiesent a diffcience of 14 pei cent and 51 pei cent 
moic food eaten in the gioup situation ovei the cxpeiimcntal peilod 

The distiibutions of amount eaten undei the two conditions were further 
compaied using the chi-square technique. The suggestion by Wcil (12) 
foi the evaluation of growth cuive data seemed applicable lieie The soli- 
tary feeding data were taken as the expected icsults and were compared to 
the group feeding data on a day-to-day basis. The chi-squaie values weie 
found to lepresent significant diffeiences at the 01 level 

Hallow's findings (4) are of pcitmcncc In this discussion, He lepoited 
significant diftcicnces in the amount eaten in solitary and group feeding 
by two equated groups of rats The pieseiit findings suppoit tlie interpreta- 
tion of social facilitation of feeding m teims of the amount eaten by the 
gioup of subjects under soIitaiy and group conditions The inciease in food 
consumed by the two groups of subjects is m the older of 14 and 50 pci cent 

2 Food and Body Weight Measuies 

The basic pioblcm to be discussed in the next section, namely, the effect 
of the feeding situation on the individual peifoimaiice, will depend in part 
on the usefulness of the body weight data It will be recalled tliat in the 
gioup feeding situation, in addition to the food weighing, each subject was 
weighed be]o}e and ajiey each feeding The change in body weight, how- 
evci, was the only datum foi the individual in the gioup feeding situation. 
Of couisc, tile body weight changes foi all of the subjects should approximate 
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the total food weiffht change. This problem does not exist m the individual 
feeding situation, since each subject was Aveighcc! before and after feeding, 
and the food weight change could be compared directly 

In spite of eiiors mtioduced by the spilling of food, by occasional urina- 
tion before weighing, and by defecation in a few instances, appioximately the 
same results obtain fiom a considciation of the body weight change The 
latio for gioiip feeding to individual feeding foi the Chow-Basenji puppies, 
as deteimmed from total body weight was 1.16, as compared to L14 deter- 
mined from total food weight change. The compaiablc ratios for the Teruei- 
Dachsluind subjects were 1.50 for the body weight cliange as compared to 
151 foi the food weight change 

A product-moment coi relation coefficient was calculated toi each group of 
subjects, in which the individual food weight and body weight change meas- 
ures (from the solitary feeding data) were used. The coefficients were 0,97 
foi the Chow-Basenji gioup, and 0 99 for the Tcinei -Dachshund group. 
It will be seen that a close degiee of relationship exists between the two 
measures It is necessary to establish this lelationship bcfoic the individual 
results can be considered 


3 Individual Results 

The major aspects of the study should be found m a consideration of the 
effect of the experimental conditions on the individual subjects. It has been 
demonstrated in the previous section that as a gioup, the subjects ate moie in 
the group feeding than in the individual feeding. 

Using only the body weight results foi the analysis, the mean amounts 
per feeding m ounces for each of the conditions, togethei with the ratios, 
are found in Table 5. 


TABLE 5 



Subject 

Group 

Feeding 

Soli La ly 
Feeding 

Ratio 


494 

10.7 

10,4 

1 03 

Chow 

495 

16 3 

134 

122 

Basenji 

496 

12 0 

97 

1 24 


497 

13 0 

113 

115 


505 

13,2 

70 

1.S6 


506 

15 1 

98 

1 54 

Terrier- 

507 

102 

7.2 

1 42 

Dachshund 

510 

16,7 

12,6 

1.33 


511 

17 2 

12 0 

143 


512 

13 3 

95 

1 40 
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Fiom tliese lesiilts it can be seen tliat the latios in every case aie greater 
than 1 00. The ratios lange fiom 1 03 to 1 86 These latios leprescnt «Rn 
increase of from 3 pei cent to 86 per cent \n the amount eaten by each sub- 
ject under the condition of gioup feeding. 

Thus, it can be stated that there aie wide diffciciices in the effect of tlie 
gioup on the individual feeding pcifoimaiicc* Howevei, tlic trend for 
facilitation holds m cveiy casc^ and inhibition, of eating due to the piesence 
of othei animals is not clearly appaient 

It lb not difficult to conceive of inhibition due to social stimulation. The 
lesults of tins expeiiinent must, therefore, be intcipxeted in tcims of the 
siibiects and the e\peu mental conditions. Several variables seem to be of 
importance foi fuithei investigation m this connection Some of these 
might be 

a, Bteed and species. It may be that diffeient lesults might be obtained 
if other bleeds weie used, and that the findings aie dependent on the particu- 
lar cioss studied, 

h. Age The possibility of age as a va liable has been laiscd by Harlow 
It may be that the facilitation repoitcd beic exists only during the early 
stages of development, and with the appearance of matuiity and sexual 
development, such facilitation might not be obtained. 

c CompeiiUon It has been suggested that competition is the essential 
factoi, An attempt was made to mcasiiic food dominance rclationslups 
among the subjects, but no lehablc rclationslups could be determined. It 
could be that with the development of fixed dominance relationships othei 
effects of the gioup would be found 

d, Ptevions hisioiy The previous experience of the subject would seem 
to be A majoi vauable The picsent subjects had been laised as a littei, 

had mused together, and when weaned had lived togethei Thus, It may be 
til at what IS repoited in this experiment is ically an inhibition of feeding m 
the faolitaiy situation, due to ptevious gioup life of the subjects, Some 
effects otsohtaiy living have been leported lecently by Ricss (11) foi tlie lat 
e Conditions of feeding Another majoi vaiiablc of the experimental 
aiiangements aie the details of the feeding situation In the present experi- 
ment, the conditions wcie such tlmt a laige amount of food was presented m 
a laige dish If a scaicity of food existed oi if the food dish vveic small, 
possibly othci lesults would have been obtained 

/ Size of gtonp Although Hailow^s findings (4) do not seem to indi- 
cate an cftcct due the vaiying size of the group (3, 4, oi 5 membcis), this 
is a variable to be manipulated fuitlier 
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D. Summary 

The effect of feeding with the httcr and in the solitary state was deter- 
mined by the measurement of food eaten and body weight change in a group 
of four Chow^Basenji puppies and six Tcrner-Dachshimd puppies. 

In the group feeding situation, the first group of subjects ate approximately 
14 per cent more than in the solitary state The second group of subjects 
ate approximately 51 pci cent more Individual peiformance for the two 
conditions of feeding vaiied from 3 per cent to 86 per cent increase in the 
food eaten m the gioup situation as compaied to individual feeding. 

Several significant variables m regard to tlie phenomenon were indicated 
and discussed. 
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STUDIES IN DELINQUENCY* L PERSONALITY STRUCTURE 
OF DELINQUENT BOYS*^ 

Department of Psychology, Vni^verstiy of Arizona 


F C Zakolski 


A Problem 

Of the two major approaches to personality, the holoistic m which per- 
sonality IS an essential indivisible unity (an in stch gescklosene Gmzhett) 
destroyed on analysis, and the atomistic in which personality has been de- 
fined as a sum of all tlie traits, abilities, interests, and characteristics of the 
individual (7, p. 24), the latter concept is more susceptible to analysis and 
quantification, and of the two analogous approaches to the study of per- 
sonality, the piojective and nomothetic methods, the latter does not yield 
lesults which experimenters see *‘only thiough the refracting lenses of their 
own personalities*^ (1, p. 286), but this last need not be construed as a 
complete rejection of projective piinciples. The nomothetic appioacli 
seemed the most pionusing appiojich to the pioblcin of delinquency in boys 
The study of this atypical behavior must have its focus m the personality 
of the delinquent and in those factors of lieiedity and envnonment which 
aie reflected in the personality of the individual. Differentia m per- 
sonality striictuie, m which tiaits foim the facets cxpicssed in quantita- 
tive teims, of delinquents and non-delinquents may be levcaled in an 
intensive study of a comparatively small gioup The immediate pioblem 
resolves itself into a triad. (/?) What is the peisoiiality structure of delin- 
quent boys'^ {b) What is the peisonahty structure of non-Jelinqueiit boys? 
(f) From differences, can a method be found for the prediction of delinquency 
in boys^ 

B. Method 

Fifty boys in an industrial school and 50 boys in a public school served 
as subjects, equated foi age and national oiigin The mean age foi the 
industiml school boys was l5Sdz0 755 years; the mean age for the public 
school boys was IS 5 0.494 years This age group was selected for two 

reasons, more tests arc available which would fit this age group so enabling 

♦Received in the Editorial Office on May 16, I94a 

^Submitted in partial fulfillment of the requirements for the degree of Doctor of 
PKilosopKy, University of Arizona, 1947. 

109 



no 


JOURNAL OF GENETIC PSYCHOLOGY 


a gieater number of peisonality aspects to be measuieil, again, delinquency 
in boys is likely to icach its peak fiequcncy at about this time (3, 4). The 
group selected would present an cxaceibation of the delinquency syndiome, 
making differentiation easiei ; in younger boys the same tiaits may be pie- 
sented, but to so much mildei a degree that the characteristics of delinquent 
boys would be more difficult to uncover Equating for national oiigin was 
approximate If the boy spoke Spanish, it was assumed that he had learned 
It at home fiom parents of Mexican national origin and could be matched 
with a boy of similai national background. All of the boys weie white Five 
boys from each gioup had names of non-Latiii origin, but spoke Spanish at 
home. 

It was not possible to retain the ougmal group with which the study began 
throughout the testing pciiod. Some of the boys in the industrial school 
dropped out of the group foi various reasons such as iclcasc from the scliool 
or inability to read, and had to be replaced. The ncwcomex then began the 
tests With the first and continued thiough the series. One oi two of the 
scores in the control gioup could not be used since the boys weie leported 
problem or delinquent children. The number 100 repiescnts a icsiduum, 
It consists of boys who began tlie tests, weie able to finish them and, in 
the control groups, were consideied suitable subjects, i.e., weie not reported 
by the school as serious behavioi pioblems or delinquents, 

The following standardized tests yielded the data* 

Revised Army Beta Examination 
Adjustment Inventory (Bell) 

Adolescent Adjustment Inventoiy (Cowan al) 

California of Personality, Intermediate Series, Form A (Tiegs, 

Clark and Thorpe), 

Personality Inventory (Flanagan scores) 

Developmental Age Test (Furgey), 

Personality Quotient Test (Link <?/ n/,) 

MacQuarrie Test of Mechanical Ability 

Mental Health Analysis, Intermediate Seiies, Form A (Thorpe, Claike, 

Tiegs) 

Otis Self-Administering Test of Mental Ability, Intermediate, Form 
Mechanical Aptitude Test (Stenquist), 

Behavior Cards (Stogdill). 

Stott’s Inventoiy (Every-Day Life), 

Personality Schedule (Thurstone), 

Social Adjustment Inventory (Washburn) 

These tests frequently have sub-tests yielding measures of traits, which were 
considered in the analj^sis of personality 
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Means, siginas, and critical ratios provided the method of analysis (2, pp. 
51, 201, 211, 213, 215) The criterion of a ciltical ratio of 3 00 or more 
was regarded as indicating a diftercnce between the two groups not due to 
chance A check on the statistical results was super-imposed by clinical 
observation When both test lesults and clinical impiession were congruent, 
the difference oi similarity weie accepted as valid; when clinical impression 
strongly failed to substantiate statistical findings, the statistical lesults were 
rejected since it is generally recognized that tests of personality in the piesent 
stage oi development are not infallible measuies, the lesults can be modified by 
tlie subjects, a conseciiience which may be particularly operative because of 
the nature of the study. 

C. Results 

1 Sirnilauties 

Results are summarized in Tabic 1, The following tests did not differen- 
tiate between delinquents and non-delmquents 

1 Stenquist MecliPtiiCRl Aptitude Test 

2, The B2-S (self sufhcieiicy) 

B 3-S (inti ovei sion-cxtrovei sion) . 

B4-D (dominance-submission) 

Fl-C (confidence in oneself) 

F2-C (sociability) scoies of the Personality Inventory. 

S, The total scoie o£ the Aduiatnvent Inventory v 

4 The Home Adjustment, Social Adjustment, and Emotional Ad- 
justment scores of the Adjustment Inventory, 

5. The Independence] Resouicefiilness, and Personal Responsibility 
scores by Stott 

6 . The Pcc&onaluy Quotient Test 

7 The happiness, sympathy, purpose, impulse-judgment, and aelf- 
contiol scores of the Social Adjustment Inventory 

These results indicate that delinquents are not distinguished fiom non- 
deliuqucnts in the following traits or aspects of personality. These simi- 
larities are indicated by critical ratios obtained, confirmed by other studies 
where these exist, and are congruent with clinical impression , 

1 Dominance-submission 

2 Confidence m oneself 

3, Sociability. 

4 Independence in peraonnl malteis, 

5 Resourcefulness, 

6 Habits of usefulness 

7. Social initiative, 



Comparative Personality Structure 


Trait 

Test 

Intelligence 

Otis 

Intelligence 

Army 

Mechanical ability 

Sten 

Mechanical ability 

MacQ 

Neurotic tendency 

Bern 

Self-sufl&ciency 

Bern 

Introversion-extroversion 

Bern 

Dominaoce'submission 

Bern 

Confidence m oneself 

Flan 

SociabiJitj' 

Flan 

Adjustment, general 

Bell 

Home adjustment 

Bell 

Health 

Bell 

Social 

Bell 

Emotional 

Bell 

Personal responsibility 

Stott 

Resourcefulness 

Stott 

Independence 

Stott 

Developmental age 

Furf 

Personaliiy, general 

Link 

Social initiative 

Link 

Self-determination 

Link 

Economic “self-*' 

Link 

Sex adjustment 

Link 

Adjustment, general 

Wash 

Happiness 

Wash 

Alienation 

Wash 

S>iiipathy 

Wash 

Purpose 

Wash 

Imp ulse- jud gme nt 

Wash 

Control 

Wash 

Mental health, total 

MHA 



TABLE 1 


OF Delinquent and Non-Delinquent Boys Based on Score Means, 
Sigmas, and Critical Ratios 


r 

Mx 


Ma 


CR 

ConcL 

943 

82 6 

12 6 

92 7 

lO-l 

4 43 


.9S7 

85 S 

10.6 

95-9 

8 84 

5,34 



40 4 

154 

43 9 

10 8 

128 



36 3 

11 4 

54 7 

17 7 

5 98 


91 

— 5 02 

57 

—67 8 

59 7 

7 41 


,92 

6 56 

28 1 

4.12 

36 8 

373 


89 

—30 9 

38 4 

—43 4 

40 5 

L59 


89 

21 7 

40.2 

31 2 

43.6 

1 13 


86 

— 6 74 

67 35 

— 3 47 

77 7 

.225 


78 

— fl-2a 

72 0 

—40 9 

43,3 

114 


93 

42,9 

15 9 

37 2 

16 8 

1 74 


89 

10 5 

4 85 

8 64 

6 10 

1 69 


,80 

10 3 

4 94 

5 58 

3 82 

5 37 


89 

13 3 

6 03 

15 2 

5 04 

1 71 


.85 

10 0 

6 30 

S 48 

5 SI 

1.31 

Rejected 

84 

56 0 

171 

62 8 

19 5 

1 84 

Rejected 

90 

48 8 

11.0 

55 6 

164 

2 45 


.94 

55 9 

139 

59 4 

14$ 

1 22 


.91 

87 S 

10.6 

97 1 

S 14 

5 14 


87 

124.4 

23 5 

130 7 

24 6 

1 30 


82 

62 0 

16 1 

59 3 

14 4 

877 


.88 

505 

11,2 

56.4 

12 5 

2 49 


73 

33 7 

9 50 

32 1 

10 2 

813 


7S 

24 8 

9 13 

23 7 

7.76 

625 


92 

173 0 

40 2 

148 3 

31 6 

3 41 


80- 90 

S 52 

6 14 

5 98 

5 72 

2 14 



321 

17.4 

20 1 

13 5 

3S4 


n 

25 2 

10.7 

25 0 

3 02 

106 


it 

61 3 

13 2 

55 0 

12 0 

2 49 


u 

10 S 

5 72 

7-70 

5 23 

2 55 


u 

16 3 

8 62 

13 6 

9 32 

I 52 


954 

117 2 

22 4 

138 3 

22 6 

4 71 
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8. Self-determination 

Economic aelf-determmation. 

10 Adjustment to opposite sex 
H Happiness 

12 Sympathy 

13 Impulse- judgment 

14, Self-control, 

15. Behavioral immaturities 

16. Mental henith assets 

17, Interpersonal skills 

18 Outlook and goals 

19 Self-reliance 

20 Sense of personal woith 
21. Sense of peisonal freedom. 

22 Feeling of belonging 

23. Social skills. 

Test results indicate that in the following traits delinquent boys do not 
diffei from non-delinquent, but this is so stiongly contiadicted by clinical 
impiession that the test results are rejected as not representative * 

I Personal responsibility, 

2. Emotional adjustment. 

3 Satisfying 'work and recreation 

4 Family relations 

5 Community relation. 

6 Neurotic tendency. 

It may be noted that the validity of the results is undermined by the in- 
equalities of reliabilities in the scores The reliabilities of the scores are 
indicated in Table 1, 

The preceding analysis shows how the delinquent is in many ways similar 
to the non-delinquent It is the presence of these traits which suggests that 
the change to non-delinquent behavior is possible and not piohibitively diffi- 
cult. However, society sharply difteientiatcs the two groups and tlic diflFei- 
ences between them are important. 

2 Dijfejences 

The following tests differentiate between delinquent and noii-dclinqucnt 
groups (Table 2). 

1 Otis Self-Administcring Tests of Mental Ability, intermediate, 

Form 

Z Revised Army Beta Examination 
3, MacQuarie Test of Meclianical Ability 
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TABLE 2 

Comparative Personality Structure of Delinquent and Non-Dei inqUlnt Boys 
Significant Differences Based on Means, Sigmas, and Critical Ratio of Scores 


Trait 

Test 


I\Ii 

SD, 

JhA 

SD, 

CR 

Intelligence, yeibaJ 

Otis 

m 

82 6 

12 6 

92 7 

10 1 

4.43 

Intelligence, non-verbal 

Army 


85,5 

106 

95.9 

8,84- 

5 34 

Mechanical ability 

MacQ 


36.3 

11 4 

54 7 

17,7 

5.98 

Neurotic tendency 

Bei n 


— 5 02 

5,7 

—67 8 

597 

7 41 

Heallh adjustment 

Bell 

,93 

10 3 

4 94 

5 58 

3,8^ 

5 37 

Developing age 

Furf 

91 

87,3 

10 6 

971 

8 14 

S 14 

Adjustment 

Wnsli 

92 

173 0 

40 2 

148 3 

31 6 

3 41 

Alienation 

Wash 

80-90 

321 

17,4 

201 

13 5 

3 84 

Mental health 

MIIA 

954 

117 2 

22 + 

138 3 

22 6 

4 71 

Mental health, liabilities 

MHA 

924 

48,7 

165 

65 6 

131 

5 69 

Emotional mutability 

MllA 


8 82 

3 65 

11 9 

4 00 

4 02 

Feelings of inadequacy 

MHA 


8 20 

3 75 

10,6 

4 06 

3 05 

Physical defects 

MHA 


12 3 

456 

17,0 

3 37 

5 87 

Nervous njanifestations 

MIM 


114 

4,76 

16 3 

2.88 

6 23 

AdjU'itmcnt, total 

CPI 

.932 

114 5 

23 9 

1360 

23 4 

4 5+ 

Self- adjustment 

CPI 

898 

55 9 

144 

68 4 

13 7 

4 43 

Withdi awing tendencies 

CPI 


7 52 

3 76 

10 7 

3 28 

445 

Ncivous aymptoni ‘1 

CPI 


8 92 

3 50 

11 8 

2 79 

4 54 

boLial adjustment 

CPI 

S73 

58 8 

130 

67 8 

117 

3 63 

School relations 

CPI 


9 38 

2 90 

112 

2 68 

3 22 

Anti-social tendencies 

CPI 


8 12 

3 10 

10 0 

319 

2 98 

Problem attitudes 

Keys 

90 

43 0 

184 

32 6 

141 

317 

Pioblem behavior 

Stog 

92 

57,7 

20 4 

35 2 

17 6 

5 82 


For legend see legend for Table t 


4 BI-N (Neurotic Tendency) scoic of die Peisonallty Inventory 

5 Health Adjustment scoie of the Adjustment Inventory (Bell) 

6 Fur fey Test of Developmental Age 

7 Social Adjustment and alienation scores of the Washburn Social 
Adjustment Inventory 

8 Mental Health Analysis 

9 Mental Health Liabilities, Emotional Stability, Feelings of in- 
adequacy, and Neivous manifestations scores of the Mental Health 
Annlysia 

10 Calif onua Test of Pcrsonultty 

11 Witlidi awing tendencies, nervous symptoms, social adjustment, 
and school relations scores of the Californln Test of Personality 

124 Personal Index. 

13 Behavior cards 
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In the following traits delinquents differ fiom non-delinquents; 

1 Intelligence, verbal and non-verbaK 

2p Mechanical (possibly clerical) ability, 

3 Neurotic tendency 

4, Health adjustment. 

5, Dcvelopraciual age 

6 Mental health 

7. Mental health liabilities 

8 Emotional stability 

9 Feelings of inadequacy 

10 Reported physical defects 

11. Nervous manifestations 

12 General social adjustment 

13 Self-adjustment 

14 Withdrawing tendencies. 

15 Nervous symptoms. 

16, School relations. 

17 Anti-social tendencies. 

18. Problem behavior, 

19, Problem attitudes 

20 Emotional adjustment 

21 Satisfying work and recreation 

22 Family relations 

23 Community relations 

D, Conclusions 

The delinquent boy is less intelligent, has less of a certain type of me- 
chanical or clinical ability, his health adjustment is less good, he is less social, 
less well socially adjusted, his school abilities aie poorer, his family relations 
are less good, and his community relations are poorer* The delinquent boy 
presents a psychological deficit. His is a less adequate personality. 

Delinquency can probably be predicted from lower scores witli some suc- 
cess after the method described by Spungbett ( 6 ) The pre-delinquent boy 
18 confronted with a senes of failures or inadequacies which finally sup- 
purate into the full-fledged clinical syndrome. Clinical delinquency however, 
becomes more than a series of inadequacies or failures, it is a positive adapta- 
tion to unresolved and apparently unsolvable problem. The delinquent boy 
has found an ansv^er; he has found a mode of reaction which solves his 
problem, at least temporarily, a behavior pattern which becomes indurated 
with time. Shields ( 5 ) has drawn a similar conclusion for criminals, that 
the criminal is an inadequate personality unable to meet the problem of 
social, economic, emotional, and love security. The criminal is more than 
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this, he IS an inadequate personality which discovers criminality or delin- 
quency as a mode of reaction which solves some of his problems, in a manner 
which grows into a stable habit-system 

The major difference between delinquents and non-dehnquents stems initial 
psychological inadequacy plus the development of a new, socially unaccept- 
able, adjust ive reaction which society designates as delinquency. 
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STUDIES IN DELINQUENCY. 11. PREDICTION OF 
DELINQUENCY IN BOYS* ^ 

Depa\tme}\t of EAiicaitoji, U7ii<uctsiiy of Atizoita 

F, C Zakolski 


Case studies, which give a sense of concietciiess to psychological rescarcli 
and are a welcome qualitative contribution to the problem, liave not been 
included in this study since excellent studies of delinquent boys exist. Quan- 
titative studies m education have been criticised as “statistical fioth^* (3, 
p. 18) Qualitative discoveries can be of great value and lesearch need not 
be conducted as if there were no truth but statistical truth. Nevertheless, 
Sarbin (6) has been able to show that clinical material adds nothing in 
efficiency to statistical methods of prediction when case study material is 
compared to actual lal methods 

Lawshe and Thornton (5) have made use of the regression equation for 
prediction with marked success Howevei, it did not seem advisable to 
apply the method to the prediction of delinquency in boys There is a heavy 
affective concomitant found in working with mal.ad justed boy? Extensive 
and repeated testing docs not influence the situation favorably. It often 
repicscnts an assault on the personal integiity of the individual paiticulaily 
in the delinquency, and easily leads to vaiious degrees of negativism Test-^ 
themselves arc not without an irritating influence The entire situation is 
apt to pioducc an unreliability in the results and in a field wheie the 
vanability of data is the despaii of mvestigatois. Again, when the varia- 
bility of the data is consideied and the small decrease which the sigma 
of estimate repiesents ovei the sigma of measiuemcnt, the determination of 
regression equation weights seems an unprofitable task Lastly, the regres- 
sion equation method is cumbersome to use, a fact which would militate 
against the use of the results in schools where the prediction of delinquency 
could be made with greatest fruitfulness Foi these reasons, a single instru- 
ment which would reduce overlapping to a minimum and add precision 
to prediction may answer the need better than a regression equation based 
on multiple vaiiablcs. An attempt was made to construct such an instrument 

From the tests u'jCcI, 1,385 items more analyzed by means of Zubin’s 

^Received in the Editoiinl Ofhee on May 16, 1948 

^Snhmittcd in paitial fulfillment of the requirements foi the degiec of Doctoi of 
Phitosophy, Umvcisity of Arizona, 1947 
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nomogiaphs from which were cicnvcd probabilities that items truly different 
tiate the two groups (7)- P was lead directly from the Zubin’s nomograph 
(Chart III) and the level V ^ 01 was chosen as showing true djfferences 
between the two groups. From the 1,385 items analyzed, 240 met this level 
of significance. The equivalent values of P in units of normal distribution 
were used as a basis for unitary weights, as shown in Table 1. 


table 1 

BASIS FOR THE WnonTlNG OF IteMS (4) 


p 

X 

Diffcicnce 

Weight 

01 

3 3263 


1 

,005 

3 5758 

2495 

2 

.001 

3 0902 

5144 

3 

.0005 

3 2905 

2003 

4 

10.4 

3 7190 

4285 

5 

10.0 

4 26«1.9 

5458 

6 

10-6 

47534 

4886 

7 

10-7 

5.1993 

4459 

8 

10-* 

5 6120 

4127 

9 

10-0 

5.9978 

.3853 

10 


When the items were weightedt each odd item was matched with an 
Item of equal weight. The method of logically equivalent rather than 
random -Split halves seemed defensible foi the calculation of ocld-evcn rel^ 
ability. Random splitting would )dcld a smaller leliability but not a tiuer 
one (2). The Iialf composed of odd items was thcoietically equal to the 
half formed by the even items; the two halves of the test appeared equiva- 
lent. Tins matching of item for item by weight furthei reduced the number 
from 240 to 228 since some items could not be matched, 

Because of the nature of the test, a truth scote was introduced, This 
consists of 52 items, the response to which is known with some ceitainty 
An example of such an item is, ^*Do your muscles ever shiver or sliake when 
you get cold?’’ The expected response to this query is rather certain. The 
responses to some items (as, *^Did you ever cry at a movie are less cer- 
tain, and a rather liberal criterion of 26 for the truth score was pennittcd 
This score is derived from 52 items placed at regular intervals throughout 
the test, and again a weight of one toward a tiuth score was assigned when 
answered as expected Possibly the teim ^‘rapport scores” would be a better 
choice, It IS a measure of the extent to which the boy is willing to reveal 
himself or seeks to hide himself. This score, however, is used only as an 
indication of rapport and does not enter into the delinquency score where its 
uncertain values Would muddy the results. 

The assembled test was administered to about 300 delinquent boys m 





y. C. ZAKOLSKI 


121 


Arizona and California State industrial schools These boys come from all 
parts of Arizona and California, and the Califoinia group may be regarded 
as a particularly fine sample. The test was given to an equivalent number 
of boys ui a public junior high school in Tucson, Arizona. The age range m 
both groups was 12-17, the range in which the test would be most useful. 

Odd-even reliability of rationally equivalent halves of the test was deter- 
mined to be 0 834db 007 concctcd to .910±,007 The mean for the de- 
linquents was found to be 327 0, a standard error of 90 5, with N ^ 265 
Statistical determinations foi the non-dehnqwent group were* M ^ 126,2. 
SD - 58.1, N ^ 265. 

The Items themselves give some assurance of validity since they wcie in- 
corporated into the test because they distinguish the two groups according to 
a given critciion The validity of the test as a whole is its ability to dis- 
tinguish a dichotomy, The extent to winch the test scores were determined 
from bi-serial found to he 0 998=t: 008, The tests results yielded a criti- 
cal ratio of 29.2 These statistical techniques are strong indications that 
test validity is item validity. 

Again, in tlie public school group, tests of known delinquent and problem 
children, as reported by the principal's office, weie eliminated fiom the non- 
delinquent gioup. Some of the scores m the non-delinquent group were le- 
tained althougli they wcic made by pioto-dcliiiquents, boys who have com- 
mitted punishable acts, but weie nevci in open conflict with scliool oi court 
This was done to keep the differences at a conscivative level. It also seemed 
best to retain these scoics since children who never commit a punishable 
delinquent act must be laie, and ccitainly not truly representative of the 
group. The scores were included since the boys were not oveitly malad- 
justed, and their coveit behavior could not be determined more certainly 

Tlic mean for non-delinquent boys, 126,2, and the mean for delinquent 
boys, 327.0, may be considcied psychological Plimsoll marks The first 
Phmsoll represents the line or point above which the individual may not be 
loaded with delinquent tiaits without exposing the boy to the danger of 
falling into delinquency. The gieatci the use of the scoic above this maik, 
the gi cater the chances of becoming delinquent 

The second Plimsoll mark, 327 0, is the maik above which the boy will 
certainly come into open conflict with authorities, no boy making a score 
above this point was in the non -delinquent group. Scores falling below the 
mean for non- delinquents arc considered non-dehnquent scores. No delin- 
quent, proto-dclinqucnt, oi pioblein boys were found below 126 2 Scores 
falling above the mean foi delinquent boys .uc delinquent scoies. All boys 
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of delinquent boys but have not engaged overtly in punishable delinquent 
behavior Delinquency would be vciy easy for them; it seems only a step 
away. Fiequently piopc-dclinqiicnts arc neglected children The last group 
IS made up of problem boys. These have not yet been biought into court 
but arc already in open conflict. Bodm (1) reports that 92.5 pei cent of 
the pioblcm childien in his study had become delinquent oi criminal by the 
time the boys i cached 21 and the girls 18 years of age. 

None of these classifications is exclusive. Tabic 2 will assist in the inter- 
pretation of raw test scores and the prediction of delinquency. 
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AN EXPERIMENT IN PURSUIT OF “COLOR-BLINDNESS'*'*' 

Department of Psychology, IVichiia Unweistiy 


N. H. Pronko, J W. Boavles, Jr., F. W. Snydfr, /^nd D. L. Synolds^ 


An cxplorntoiy study by two of the wiitcis (7), utiliziiiK the Dvonnc 
(4) Coloi Peiccption Testing Charts, showed a developmental tieiid in the 
coloj naming and disci imiiution responses to coloicd digits investigated in 
a gioup of 74 S’s langing fiom tlnee to eight years of age. 

It was also found that none of the threc-ycar-olds was able to name 
the standaid hues or giay properly. Foi example, red was called brown, 
blue, and pink, wliile blue was misnamed led, puiple, green, and black Sub' 
sequent age gioups showed a giadual incieasc in eftectivencss of color nam- 
ing No sex difiei cnees weic found 

As regards cithci naming or tracing the Dvoiine digits, none of our 
till cc-year- olds could rise to the occasion, Following age groups, however, 
sliowcd an inciease to 77 pci cent lesponses at the eight-year level. Again 
sex diffcicnces wcie found to vaiy moic within the sex groups than be- 
tween them Picschool S's wcic sliaiply distinguished from school groups 
in both pcrfoimances. 

In teims of conventional coloi pciccption theory, which sharply separates 
sex groups on an alleged heicditaiy basis, such results as we obtained were 
piovocative ciiougli to waiiaiit a more claboiatc investigation particularly 
around the school entering ages inasmuch as tlie “thieshold” foi the acquisi- 
tion of coloi disci iminations of the type demanded by the Dvonne charts 
seemed to be indicated at .uound this point. It was also hoped that data 
might be iincoveied pci taming to the piohlcm of the alleged diifeiential 
“color-blindness” of the sexes. The end icsult was the picscnt study, 

A Experimental Method 
1. J\Iaieiiah 

The DvoiJiic (4) Color Pciccption Testing Chaits weie selected for 
tins study piimaiily because this is a lathei new test and because it appears 

“’Received in the lidUoii.al Uihee on Jniie 9, 194S 

^rhe vviileis wish to cxpiess llieii ‘Refill appicciauon to the Oihcc of the 
Wiclnta School Uoaid foi pLirnission to coiulut t die picsent study, and espcciallv to 
Miss Ilclcnc Pel/el, lhincip.il of !■ niiinouiU School, foi her excollem coopeiation in 
furnishing subjects 
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to be more complex or sensitive, nt least as judged by the greater number 
of charts (60) and greater combinations of hues and digits in comparison 
with other standard tests. 

2. Subjects 

In order to avoid selection of subjects we arranged to include the entiie 
population of the kindergarten, first, second, and thiid grades of tlic Fair- 
mount school In addition to a full coverage of the range of individual 
differences, we also obtained a rather homogeneous socio-economic gioup by 
restricting ourselves to this sample. Our total group, thus, included 245 S’s, 
119 males and 126 females These weie distributed by grades in the follow- 
ing manner* 19 males and 25 females m the kindcrgaiten, 31 males and 34 
females in the first giade, 34 males and 32 females in the second giade, and 
35 males and 35 females in the third grade. 

3 Pt ocedni e 

Each S was administered the Dvorinc chaits individually in a room per- 
mitting daylight illumination of the test materials placed about 16 inches 
from the eyes. A number recognition test was used to determine whether 
or not «S would be asked to name or trace the digits appearing on tlie plates. 
In the kindergarten and first grade, many of our 5*s had to be required to 
trace the numbeis appearing in the charts However, the data employed 
here compaie our on the basis of their number recognition throughout 
the test as well as on their performance in the color nomenclatuie portion 
of the test. This latter requires the child to name hues and tints of eight 
basic colors of the lotating disk, a ciicular opening permitting the exposure 
of one color at a time so as to prevent color recognition by contrasting it 
with another seen at the same time. 

After the color nomenclature test was completed, each S was shown the 
first chart m the book, the number was indicated to him and then he was 
asked to report the number or numbers appearing in the subsequent plates, 
exposed to him one at a time. Passes and failures were quickly recorded by 
checking in the appropriate column on the record sheets. In the event of 
a ^‘wrong” response (ie., a number other than the one on the chart), this 
response was also recorded. 

It should be pointed out that rapport was easily established with our S^s, 
this was indicated by their eager participation in an activity that came as a 
welcome distraction from the daily classroom routine. 
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MEAN COkRECT NAMING RESPONSE BY GRADE AND SEX 
FOR EtCNT DVORINE SHAOES AND TINTS 
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The CR foi kindergarten males vs females is 83 foi sliades and 1.57 for 
tints, while CR*s for the other grades aic still lowei. Even visual inspec- 
tion shows sex diffei cnees to be either insignificant oi non-existent foi both 
shade and tint responses in the othei giade levels 

A more specific analysis of noincnclatuie data is shown in Table 1 where 
percentages of color naming responses foi sex and age groups me shown 
for each of the tints and shades An ovei-all icmaik about these results 
should fust call attention to the fact that none of the CR^s heie is statistically 
significant since none is ovei 2 88 

Furtliermoie, out of the 64 possibilities for significant sex differences, in 
onl}^ seven instances are the CR^s over two but undei 2 88. In fact, in one 
case males aie supciior while in six instances females aie slightly supeuoi 
but, moie impoitant, all these seven cases occui in the tint category of 
naming lesponses It will be noted that all the Ci?’s in the shade i espouses 
are under two and that at the third grade level sex diffeiences leach almost 
a vanishing point 

It IS inteicsting to compaie the CR of ,28 foi tlic male vs female diffci- 
ences in the violet shade icsponse witli the CR that approximates a 3,0 level 
of significance foi the sex differences in the violet tint class of naming re- 
responses There is a suggestion here that males and females name standard 
colois similaily but are fiom eaillest times difteientially educated with icspcct 
to tints of tJie same liucs 

It should also be pointed out that although the sex diffeiences foi violet 
tint responses yield a CR approximating 3.0, ncveitheless the diffeiences 
for the blue and red shade and tint naming lesponses yield low CR*s indicat- 
ing lack of sex diffeiences Since in teims of tiaditional color theoiy, icd 
and blue are components of the violet color, tins disci cpaiicy of lesults offers 
some embarrassment to that theory. 

Furthermore, if one oveilooks the lack of significance in sex diffeiences foi 
all our groups in the violet shade lesponses and restnets attention to the 
violet Uni poition of Tabic 1, there is an apparent decrease in the sex differ- 
ences as indicated by the lower GR*s for first, second, and thud giade boys 
and girls While these differences are not consistent, ncveitheless, they show 
a trend which may be intci preted as a reflection of a gcncially inci casing 
familiarity and resultant discnminability of the violet tint with age incicase. 
Certainly, our data could not be easily reconciled with any thcoiy that 
speaks in teims of an alleged inhcient defectiveness for “pcicciving violet.'* 
Mere inspection of the reversal of the male-female percentages foi violet as 



TABLE 1 

Perc£vt4ge of S’s Correctly N^mikg E4ch of the Eight Dvorike Shades \nd Tints and CRs 

FOR Sex: Differences bi Gr^de Group 
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SNOWm P£PC£NTAGE OF CORRECT NAMING RESPONSES 
AS DERIVED FROM DATA IN TABLE E 
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The most apparent result concerns the discrepant percentage of correct 
naming re‘?ponscs as shoAvn for our kindergarten group* There is a great 
gap betAveen the earliest age gioup and the three others. The percentages 
of collect naming responses is 7 per cent for kindergarten males^ 20 per 
cent for tile females, Avhile the overall percentage is 13 per cent Note that 
the first giadcrs show an increase to 68 per cent for males, 67 per cent for 
females, anti 67 per cent foi both, The second and third graders apparently 
reach a plateau ranging only bctA^xcii 84 and 88 per cent 

As far as sex diffeiences are concerned the largest such diflference occurs 
in oui kindergarten gioup, but it is not statistically significant as indicated 
by the Ioav CR of 1 31. In the otlier grades, sex differences are negligible 
However, since any possible sex differences in responding to individual charts 
might be obscured by this averaging process, it might be profitable to analyze 
the data by individual chaits. 

When this IS done, wc find that m 41 cases the discrepancy in the per- 
centages of correct responses betAvecii males and females ranges only between 
zero and four pei cent. In the case of 16 charts the sex differences range 
between five and nine per cent and foi only two plates is the difference in 
tlie percentage of conect responses gi cater, namely between 10 and 14 per 
cent and in these two instances male responses are supcuor. However, even 
m the last instance these differences aie not significant, for the GR's derived 
here arc 2.06 and 2.50. When wc consider tlic i dative performance of the 
sexes for all the chaits, we find that in 35 cases males arc supeiior, this is 
59 per cent of the total possible Females are superior on only 15 plates 
or 25 pcj cent ol the tot.il possibilities. In nine charts or 16 per cent of 
the time the sex groups arc equivalent 

Another attack on the pioblcm of sex differences Is made possible by an 
analysis of the data involving Dvorine*s Chaits 2, 3, and 4 which are alleged 
to be visible to pcisons with normal color perception and are said to induce 
varied responses fiom tliosc with defective color perception. 

Although Ave have found no sex diffeiences in the analysis of the responses 
of our total gioup, such differences could conceivably shoAV up in the various 
grade groups, especially with respect to the thiee plates most diagnostic of 
color blindness. Theve are Plates 2, 3, and 4. Critical ratio tests of these 
sex differences do not appioacli statistical significance, the liighcst reaching 
a value of only I 23. 

Since, accoidiiig to Jlvorme, subjects AVith noimal color perception pass 
Plates 2, 3, and 4, an analysis of our data in this lespcct seems to be called 



132 


JOURNAL OF GENETIC PSYCHOLOGY 


a « 


z 

o 

gj 

(a] 

B 

O 

U 

w 

o 

g 


+ 


ta. 

■^t 

2 ^ 

o 

TS ^ 

M 

M 


tt. 

•S+ 

2 ^ 

0 

^fc, 

s 


fcl 

0 + 
T 3 :« 
cd 
M 

O. 


□ 4 - 

« JT 

p 


w»iM<i< 5 '+KHl^^»^»-le^W>© 0 ‘/iU-tNV 0 C 0 »HO^»O»-<OC‘T 00 l>, 0 \OOM 

fto ^H-\rti-lVON c^O\M^OC'loOO^r-lr>I<^^^^^^OCOWC>}^^r-^Ovnw-lO\ 0 ^tno^ 

'f'OM'Oeoooo wto'*»-<i'^e>Oc«H-e>NviOv»-<»-il^oOW wSvoWMOOcyJS.'^ 


'OVONO»HfOOyvD»+^£>W<?»»-(»+0\OtOt«1l>it>lOOOOOOt^OO\0\OM 
^JnT^■^OOC*OOO^OO^y50'‘(»0^60<7\t>.00\O^O^t>>0^t7^(^^OOC7^vnO^>kO^OCO 
^ H 1-4 W IH »-J 

TfOOOOOt>VDt^'+^Ol^*— fOOi- 4 O^OWt 5 >-J-OOV 0 VoOOt>.Ot^ 
^ ft iHiM tH,- 4 ,Hi-(f^ 

^s^-^.5-5^J\oo^Ol-ll^.o^^^^t>,ts.oH•voo^»t►-^^OQO^CT\o^■.oeJveJ 

'^v^v\0&^fi^c>>00^0^0<>^'^0^l'^0<^og0^s0^0^c^^000^«^'00\0000 

_i. 4 TH rHTH »-(»-HiHl— liH 


Wh* 00 ^'^NtriC<)VOcr>Wr*OO^tOt>COtntNnfrHI>iOOOOoOfnOOOt<l 

cnT^Tf'o^oooQe» 9 •eociOco^o< 7 ^«^o^oQ 0 ^ 6 ocoavt^o^^sts^oo^v.^q,oc>oot>■ 


ooo^otnl-l^^ 0 h*'+ 0 li^oosfn^-.oo^slts^^tn^^c'^oo ‘0 1 -^oooo^^ 
Mu^li^ff^«ooooowo^aolr^o^Gl 50 ^^o^o^.lsc^^Vi^-loe^vo,J.oel■oovo 

i-£ 1 — If-I ft i^lH 

iA*+i^T!'pNNr^'aOQKw-+^ 0 *t'Ov^'AOl«siH«MVOOO*fVoKOOoe^ 

CnTt^CNO\000\t^COO\*r»<Jsvr»<^t>.OSCOOC\rsOOCiOCV100l'>''r%&vOOOOO 


t-4 Mvht^'«0V06Q »+t>t^VO'0»tCO'J5(»I>.OOOQNO'OVOC^OOt',tn<Mt>.t>.<iOl>,'0 


oo»nrrt-F-c'^i-iCsi »t®'^*^t^<»c^'>ONvoc<ir«jco\ 0 (MoovnaN' 0 (sitNos cviu^i+ 

i-irft4-ts,vi^„corfh.ir>H>ovo«nrN.inciQrvoooo'niAvoiHCON»nr^y)iNOOoi5'o 


o^a.'^icnv><»Q<srj^^<»w%Wo^tttN'ttso&o«>THtfv-+i‘CioiMr>%«i«Ti*HT^ 

T-<M»/^t^vovooc «ht^t^' 0 '^':|-oa'orxt^|>.co'ONO'oc^oQt>H*^ttt%t^ oot>i^ 


r^rnNrHi-t ^ M tHr^W 

'i-'+'tM'^O'^O+ 0 Q'+t>Q'+V 4300 cf'«C^OOOC. 0 OTi-C^C^<OOTj‘OV 0 O 
t-iwcscor^c^ w ^ C'^rSiiMMM CStniliHC^MNcnCS^ 

o*i^w-»u%i/iooo^om'ou^\nQtouPkinu-|ir>Qvn»^\j^OviO'A»v^O'^vn‘n 


O'N '+c>‘o^ffOM»ocnt 1 ») oxDQtor^vo t%>oo\<N om'n 



TABLE 2 {continued.) 

K.iDderg3rteD First Gr^de Secon-d Grade Third Grade Totals 

Chart M F M+F M F M+F M F M+F M F 3/H-F M F JVf-rF 
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for. Such an analysis is available in Tabic 3. With regard to naming, 
approximately 90 per cent of our Jcinclergarten S's failed all three plates 
We find that about 40 per cent of first gradeis fail all these diagnostic 
plates as compared with 30 per cent of second giadcrs and 17 per cent of 
third graders Should \ve talk m tenns of color blindness as defined by 
Dvorine (namely missing one of these diagnostic plates) then piactically 
all our subjects are color blind. In the kindergarten group, approximately 
98 per cent; in the first grade, 0+ pci cent, in the second gr^de, per cent; 


TABLE 3 

Showing Numder oi- S's Naming Zbro Onf Two, or Ihrpu or tiif Thrce Dvorinh 
Plates Most Diaonostic of Color Biinoness (Piaips 2, 3, 4) 


No plates 
pas&ed 

No 

5*9 

Male 

% 

Sh 

Female 

No % 

5’s 

No, plates 
passed 

Male 

No % 

S\ SS 

Female 

No % 

S's 5's 


Kindergaiten 



First Ciade 



3 

1 

s% 

0 

0% 

3 

2 

6% 

2 

6% 

2 

0 

0% 

1 

4% 

2 

8 

26% 

10 

29% 

1 

1 

5% 

1 

4% 

1 

9 

29% 

7 

21% 

0 

17 

90% 

23 

92% 

0 

12 

39% 

15 

44% 


19 


25 

100% 


31 

100% 

34 

100% 


Second Grade 



TUUd Grade 


3 

5 

15% 

5 

16% 

3 

9 

25% 

8 

23% 

2 

9 

26% 

9 

28% 

2 

10 

29% 

9 

26% 

1 

S 

24% 

10 

31% 

1 

10 

29% 

12 

34% 

0 

12 

35% 

8 

25% 

0 

. 6 

17% 

6 

17% 


34 

100% 

32 

100% 


35 

100% 

35 

1007o 


and in the third grade, 75 per cent of S’s are *Wor blind.” Such sex 
differences as exist, ranging from minor to insignificant ones, favor males 
about as often as females 

We have indicated that, according to the Dvorine Test, 75 per cent of our 
third grade sample was diagnosed as color blind by their failure to pass the 
three most sensitive plates* Let us follow that 75 per cent of oui thud 
grade group and observe their responses to plates with differing figures but 
with the same color combinations as In the charts failed. Tabic 4 shows 
this analysis, Uhe reader will note how inconsistently these same subjects 
perform on similarly colored plates. Thus, 86 per cent of the 15 males 
and 69 per cent of the 16 females who failed plate **95” successfully passed 
Plates ”5” and ^‘79” employing the same color combinations. 

As concerns Chart ”26,” with red 2 on gray background and blue 6 with 
violet ground, 88 per cent of 17 third-grade males and 81 per cent of third- 


Showing How Third Grade Male and Female S’s Who Failed '‘Diagnostic” Plates Perform on 
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giade females who failed tins plate, passed Plate “84*^ (red digits on giay) 
and Plate “56” (blue digit on violet). Furthermore, 75 per cent of the 
males and1\ per cent of the females of the same sample who failed Plate “8” 
(blue and green on orange giound) successfully passed all tlnee plates utiliz- 
ing blue digits on orange, blue digits on green, and green digits on oiange! 

It will be recalled that the first two diagnostic chaits employed digits of 
two different hues on backgrounds of two diftcicnt hues. If sucli a chart 
is diagnostic of “color blindness,” then one might expect oui S's to be success- 
ful on one of the plates with colors like those of the part of the complex 
diagnostic plate which he may have passed But when he passes a fuither set 
of test plates employing all the diagnostic plates tliat he failed, then 
“coloi blindness” is indeed an evanescent phenomenon Now you see it, 
now you don’t I Note that approximately 75 pei cent of this “color blind” 
group IS not “color blind” by other plates in the senes of the sairte color 
combinations 

The constiuction of the Dvonne Tests prevents an analysis in terms of 
different digits holding color combinations constant, with the exception of 
the above analysis of the diagnostic plates which is complicated by the intro- 
duction of three or four colors on one plate. But if color perception is an 
absolute affait of discriminating a hue pet se rather than interrelationship 
of colored digits and colored backgiound^, then there should be no radical 
upset in the results obtained wheic theic is a reversal of figure-ground hues. 
But Table 5 shows a variety of differences in the pisrcentages of S’s passing 
two plates with the color combinations reversed in the way indicated, The 
first column lists those charts selected on the basis of the fewest 5’s passing 
them, which range from IS to 57 per cent This is in contrast to the range 
of 60 to 77 per cent that pass plates where coloi combinations of figuie and 
ground have been reversed although it is true that the shape of the digits is 
also a variable, perhaps the determining one. 

We call especial attention to Plate “99” (green on yellow) with a IS 
per cent pass as compared with Plate “62” (yellow on green) with the per- 
centage passing this plate rising to 64 per cent. Other percentages vary 
from 7 to 25 per cent difference. 

One other observation remains to be nuide about the data of this same 
table. An examination of the hue combinations m Column I shows no such 
striking contrasts as may be noted in other plates of the sciies Yet these arc 
characteristically failed However, Column 4 with the same combinations 
in reversal are consistently passed by relatively high pciccntages of the same 
S^s, Since the only other variable is a difference in the digits, we suggest 
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that digit shape may be an important factor in the kind of color perception 
tested herCj although we realize that such a hypothesis can be investi- 
gated experimcntdUy. Accoiding to Bvoiinc (3, p, 132) his results show that 
, ”whcn an individual with defective color disci ivmnat ion failed the otange- 
grecn combination charts lie also failed the blue-purple chart as well; in no 
instance did anyone fail one chart and pass the other,” With such clcati-cut 
findings in his adult gioup, we have analyzed oui data In oidei to see if the 
same nile applies to our young S's. Reexamination of the individual record 
sheets shows that foi those of oui eight 5's in the fiist, second, and thud 
grades who failed the ojangc-on-green chart (28), three or 38 pei cent weie 
ncveitlicless successful in the hi uc-on- violet chait (56) Of the 41 S's who 
failed bluc-on-Yiolct (56), 36 or 88 per cent passed the oiangc-on-greeii plate 
(28) 

D\oiitic (3, p» 132) also states that among his office patients he found 
ceitain individuals that failed his (2) sciecning test. When these weie 
examined on the Icngtliicr Coloi Pcjccption Testing chaits, the same as those 
used 111 mil study “All of them showed the usual weakness for ceitain 
specific coloi combiiintions that are gencially found in the so-called ^'color- 
hliiur* iiidlvulimls. In no instance did a patient fail tlie screening test and 
later pass a moic complicated and lengthy test” While it is tiue that we 
(lul not acliniiiistci the sciccning test, we have ncveitlieless compaied color 
combmalimis in the diagnostic charts employing the same hues as those of 
the screening with test charts of the (cf Table 

4). It will he recalled that appioxiinatcly 80 pei cent of our weie suc- 
cessful on chaits that matched hues of plates that they pievloiisly failed. 
A fuithci analysis of plates witli the hues of the two scieening plates reveals 
coiitiadictory icsults. From 33 to 82 pci cent of S’s failing one plate weie 
successful with anotliei cliait with same hues but la a rcveisc oi dei. Instead 
of showing a specific coloi deficiency, icsults from our S*s indicate that the 
peiceptioii heic tapped is itself a highly specific affair determined by relative 
propoi Lions of component hues, figiiie-giound lelationships, comparative aieas 
of the two and, as we shall show, by the subject’s pievious and present expe li- 
enee with the specific digits shown 

In the case of the cluiit with giecn “79” on orange ground, 82 per cent 
of those failing wcie biiccessful with orange “28” on giecn backgiound 
Accoiding to Dvoiine, no S who laded ^79” should pass on the “28“ clinit, 
yet 82 jici ceiu of oiii S\ aLliially pass the lattci plate Wc have obsei ved that 
some times S lepoited the found numbci as “74” indicating cleaily in those 
instances that some failuies on chaits may be a function of a siinilaiity ol 
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TABLE S 

Plates Lhast Frequentjy Passed Compared With Pi ates Involving Figure Ground 

Hue Reversals 


Digits 

Plate 

Hues 

% Pass 

Complimentary plate 
Digits Hues 

% Pass 

% Diff, 

87 

Rd & Or 

57 

20 

Oi & Rd 

71 

14 

83 

Vt & Rd 

48 

29 

Rd & Vt 

73 

25 

99 

Gn & Y1 

15 

62 

YI k Gn 

64 

49 

37 

Bn & YI 

38 

98 

Yl & Bn 

62 

24 

39 

Vt & Bl 

53 

56 

HI & Vt 

60 

07 

63 

Vt & Or 

56 

32 

Oi & Vt 

77 

21 

33 

Bn & Gn 

35 

69 

Gn & J3n 

60 

25 


digit shapes. In other cases, such digit confusions aie not apparent but we 
believe that a delicate balance between hue and brightness contiast may be 
readily shifted toward easier or more difficult discrimination through simple 
reversal of figure-ground hues. Certainly, one cannot aiguc that in such 
cases the areas of the two hues have been kept constant. In still otliei cases, 
familiarity with numbers or this factor admixed with suspected contrast 
factors shows up in our protocols. Time after time, the observation was 
made in which our young S*s would confidently read a chait correctly and 
just as confidently report in response to other charts at random: ^Tliere^s 
nothing there/^ proceeding immediately to the next chart without any hesita- 
tion, While our study was not designed to investigate all these inten elated 
factors, the need for such a study is clearly indicated. 

We believe that the setting and other factors which we have stumbled 
across in the present study complement both our results for tint and shade 
naming responses as well as those for the charts which involve recognition 
of numbers and piovidc no support for the traditional theory of an inlierent 
defectiveness showing a 10:1 ratio in favor of the females. As a matter of 
fact, there are studies antecedent to ours that permit interpretation of color 
perception as being just as historically determined as any other class of 
behavior 

, Cook (1), for one, found that by the age of two j^ears, children in his 
sample could match colors with an accuracy of 45 per cent and could name 
the four primary colors with an accuiacy of 25 per cent, but by the age of 
SIX years these reactions were developed to an accuracy of 97 and 62 per cent 
respectively, Working with a somewhat more limited sample, Staples (6) 
observed infants ranging in age from 69 days to 24 months and found that 
the perception ot differences in colored objects begins at about the age of 
three months. 
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More recently, Smith (5) employing 5*s over a wide age range, found 
that color discrimination impioves lapidly from 6 to 25 years and drops 
rapidly after 64, The moie educated S*s and those with more color experi- 
ence were superior. Of the S*s between five and 11 years of age, females 
were superior to males, but be5^ond 14 years males were superior in matching 
saturation and brightness Such age differences as were found were con- 
sidered to be a function of attitudinal factors lathcr than a receptoi 
physiology 

In our opinion, the piesent study shows the same developmental trend as 
preceding investigations We find a gradual improvement m the perfoimanccs 
of increasingly higher age groups here observed both in color naming and 
m discriminating colored numbers Indeed, we are ui hearty agreement with 
Young*s (8, p. 162) passage which wc quote in full as a conclusion to the 
present study. 

Children are slow to distinguish and name colors. They do leam Iii 
tune by disci iminative action with respect to colors and by naming the 
differentiating experiences As late as enhance into the first grade, pupils 
often confuse led and oiange, blue and violet, violet and puiple In our 
culture most people leam, in school and outside, to name and dis- 
tinguish the seven major colois, but it is well known that many nevei 
go beyond these broad categories Men in oui societies arc notoriously 
less ^Yell tialned than women to distinguish fine hues and nuances in the 
color of clothes For most people colors, like other sensory-perceptual 
qualities, are linked to day-by-day judgments of concrete objects Only 
the expert tends to segregate these into fine discriminatory detail, 

C, Summary 

The Dvorinc Color Perception Testing Charts were administered to 254 
iS*s, 119 males and 126 females, distributed as whole samples of the kinder- 
garten, first, second, and thud grades of one school population. It was 
found that' 

1 Color naming shows considerable confusion, particularly in the kinder- 
garten group, and a developmental trend throughout the four grades, shade 
naming becoming somewhat stabilized at the first-giade level with tint names 
showing a more graduated and continuous growth. 

2 Statistically significant sex differences are not obtained for any of 
the sex groups. This holds for both shade and tint responses. Such slight 
differences as do exist favor males jn some instances and females iii others. 
Furthermore, they approach a vanishing point in the fourth grade. 

3. As regards perception of the charts with colored digits on colored 
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backgrounds, we again find a definite developmental trend indicated in 
successive age groups. 

4. Statistically significant diftcrenccs in coloicd digit perception do not 
appear for the sexes at any of the giade levels When wc consider the rela- 
tive performances of the sexes for all the charts, wc find males superior in 
35 cases out of a total possible of 59, females superior on 15 plates and 
the sexes matched on nine plates, Sex diffeicnccs do not appear even in 
the reactions to the thiee most diagnostic plates (2, 3, and 4). 

5. 5*s who fail a chart with a ccitnin color combination do not neces- 
sarily fail other plates with the same figurc-giound hues nor do they neces- 
sarily pass those charts that arc hue reversals of charts failed or vicc-versa. 

6 It IS suggested that relative areas, biightiicsscs, hues, contiasts as well 
as degree of familaiity with the shapes of digits arc some of the other 
functions of color peiception as observed in oui study. 

7 These results are bioiight into line with otlier studies as indicative 
of a developmental interpretation of color perception or '‘color-blindness” 
rather than the traditional “inlieicnt defect” theory. 

D. Comments by Dr Israel Dvorine 

Tire outstanding feature of the paper by Di Pronko and liis associates 
la the disclosure that color nomenclature and coloicd figiuc -background 
discrimination Is progressive in its development in early life and that 
genetic laws pertaining to color vision are not applicable in the 
sexes in the ratios which we have been led to believe, One cannot help 
to conjecture, however, on the possibility that ciitlcal ratios may ap- 
pieciably alter if this highly specialized form of mental activity la in- 
vestigated still further with an adult gioup 

Discussing the significance of failure to pass one or more of the three 
diagnostic plates, Nos 2, 3, and 4, Dr, Pionko states ^‘Should tve talk 
in terms of color blindness as defined by Dvoiine (namely missing one 
of these diagnostic plates) then practically all our subjects aic color 
blind In the kindergarten group, approximately 98 per cent, in the 
first grade, 94 per cent, in the second grade, 85 per cent; one] in the 
third grade, 75 per cent of .y’s are ‘color blind ’ I cannot find a state- 
ment of mine which would lead one to this conclusion, What I did 
say (1) “Charts 2, 3, and 4 are visible to patients who have normal 
color peiccption, but induce varied icsponses fiom those who have a 
defective color sense” 

If we interpret “defective color sense” as i epresenting, in this instance 
and under this particular form of testing, a difiiciilty m disciimincUing 
colored digits on a colored background of the same oi appioximately 
the same intensity, then failure to pass Charts 2, 3, and 4 is mcicly 
an indication that some form of ^venkness in disci irnhiation is evident 
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to wprrant further and more specific tests to uncover the exact coloi 
coiTibinationa y/Kich give rise to this visual! confusion, 

I am convinced that many complexities of the visual behavior pat- 
tern besides form^ hue, brightness, intensity, and previous experience 
'vvjth the test objects influence our hndmgs Today I would say that if 
an individual failed to pass Charts 2, 3, and 4, it meiely indicates a 
departure from the average visual behavior pattern relating to color 
and form discrimination when tested with pscudo-isochromatic charts. 

The fact that many passed subsequent charts having the same 
color combinations as Charts 2, 3, and 4 is not nearly as significant as 
the article makes it appear. There are eight different tints in Charts 
2 and 3 and six different tints in Chart 4, while in all subsequent 
charts of volume one there aie only four tints The number of failures 
to pass inci eases in proportion to the number of tints used in the charts. 

It IS rcgrctable that the 40 testing charts of volume two were not 
used in this experiment. Since there aie only two tints to each chart 
In this volume, I feel certain that many ^’s who failed to pass chaits 
of volume one would have passed charts with the same coloi com- 
binationa of volume two 

The statement that some 5's failed to pass ccitnin color combina- 
tions and quite leadily passed other charts which had the same color 
combinations but vvith a reversal of the iigurc-gtound hues, is not an 
uncommon phenomenon I have observed it occasionally while making 
routine examinations I attribute it not only to the difference in the 
shape of the digits but to a dominance or prefciential uigc to fix a 
certain hue when it appears in combination with other hues What- 
ever the cause, a reversal in passing ability is merely another facet 
in the visual behavioi pattern. It is signihcant that in Table 5 the 
smallest percentage of reveisals occur in the blue-violet combination, 
where the difference in hues is small 
The disturbing statement to me is the report that 38 per cent of 
the iS’s who failed to pass the greeii-oi aiige combination were succc’ss- 
fiil with the blue-violet chart (56) This is contrary to my experience 
with an adult group I felt certain that my findings in rcapect to the 
gjeen-oiange and bluc-violet combinations would hold good for any 
group I cannot account for it and my only consolation i9 that the figure 
38 per cent does not appear so formidable when one recalls that the 
figure actually represents the responses of three pupils, none probably 
older than eight years The number is small enough to warrant the 
assumption that their failure to pass the gieen-orange combination could 
have been due to factors other than color discrlmtnatLon, 
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TJie device with platform and sliding fmine descubed in this JOURNAL 
(2) can be nsed not only with blocks resting in individual compartments 
on Inked material but with marking instiuments such as the heavy marking 
crayon, the colored pencil, the lead pencil, and the fountain pen with conical 
point or with ball point which is held upright 

The feed’roller, both knobs of which have notch and pawl, can be raised 
in the slots for the inscition of the sheet of paper, the frame, pulled by a 
weight, slides back at the end of the line on a single rod. 

A plain or notched feed-xollcr is now supplemented by one or more notched 
slats which seem to the writer to have in terms of the typewriter the effect 
of tabulatois, in terms of the loom, the effect of hcddlcs; in terms of poetry, 
the effect of rhyme and rhythm 

The device is intended for the use of the observer of behavior which is 
merely manipulative and imitative as well as for the use of the observei 
of behavior approaching aesthetic expression Perhaps devices for which this 
opens the way will be used with subjects who have varying degree of dis- 
ability (5), physical handicap (6), or a combination of disabilities and 
handicaps. 

The platfoim of the device is sciewed to the table, leaving both hands 
free. 

Specifications 
1 Pair of Supports 

The supports arc made fiom a stick Yz in. thick, Y 'vide, leaving a 
base in. wide (b, 2-B, Figure 2). The stick is grooved in the top 
m. from the outer edge, and in the inside wall Y above the rabbet, 
lengthwise. It has a group of two to foui crosswise grooves, m apart 

^Received in th& Editorial Office on March 29, 194-S 
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withm the group, at intervals of 2 in, (e, f, 2-B, Figuie 2), (g, j, 2-C, 
Figure 2). The supports arc m. or more in length 

2 . Flaifonn 

The basic platform mcasvircb 11 in. between labbcts which are in 
deep, yi in. wide. A movable cleat, recessed to avoid inteifercnce with the 
feed-roller, is used with paper less than H in. wide. (Upper right, Fig- 
ure 1) 

3 Notched Slaij Lift, Guatd 

The slat, 12^ in. long, is cut fioin a strip 1 in. wide (U, Figure 2), 
the lift, 2 in. long or longer, fiom a strip in wide oi wider (10, Fig- 
ure 2), the guard, 2 in. long oi longer, fiom a strip in wide (12, Fig- 
ure 2), all from wood in, tluclc, 

4 Feed-RoUe) 

The fccd-rollei, 13 in long, is cut fiom a dowel in, D (3, Figure 2) 
A section of lubber tube, attached with glue, encuclcs it close to the support 
(4, Figure 2). 

5, Knob find P^iwl 

Tlie knob, ^ in D , rim included, is miidc fiom a spool halved cioss- 
wise. The notches, which ought to be cut while the lims aie fastened to- 
gether m opposition, me one oi many, equally spaced oi giouped. The 
pawl, l^t, in long, is cut from a strip in thick, in. wide. 

6 Ft am e-Rod 

The framc-iod, a bicycle spoke, is bent at one end and it has a screw cap 
at the other end 

7 Blocks and Gcomeiiic Insets 

Blocks (Upper left, Figure 1) and geometric insets, if these aic used, 
(Lower left, Figuie 1) have configiiiations in rubbci on the base. 

8 , Shdtng Ftame 

The permanent frame-end, \yxo is cut fiom a piece ot wood ^ 

in thick, J/J in wide, which has cjos^wise giooves m x ^ in. at intcivals 
^%Q hL (6, Figuie 2). An additional detachable end-picce 1 %g long, 
IS cut from a strip yi in thick, yi in, wide The side of the ftame, 
in long, IS cut fiom this same strip. 
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9. P^wl of Slidniff frame 

The pawl with semicircular end js cut from a dowel K in. D. The pawl, 
Yz In long, which rests on tlic feed-roller (5, Figure 2) is set dose to the 
top of the end, the pawl, % jn. long, which fits the notch in the slat (7, 
Figure 2) is set close to the base, the left side of each evu away close to the 
frame-end The lectangul.u pawl with slanted end, is a squaie piece cut 
from a strip m. thick, in. wide. It is set with glue in a crosswise 
groove Mo deep, yi in. wide, the left side of which is in tiie center line 

of the detachable encl-piecc. The pawl is easily cut if placed in the groove 
so that the grain of the wood is parallel with the gioovc (Upper nght, 
Figure 1). 


10. Wuthig Cell 

Tlie frame has a removable floor. The hole shown here (8, Figure 2) 
is for the introduction of the blade of a saw. An oblong lectangular liole is 
cut, to serve as a writing cell, which has sloping sides and slightly rounded 
corners, 


11. One-Piece Ftame 

A one-piece frame which might be copied in transparent plastic has been 
cut from a block of wood ^ in. thick. 

12. Latgei Fiomes 

All sizes of flames are cut from the same strips of wood^ the pieces vary- 
ing m length. 

13. tfoiched Feed-RoUe) for PFoik-Sheet 

a Select a feed-roller with an over-all ciTCumfeicncc of 16 typewriter 
line-spaces and knobs which have one notch apiece. 

b Place the feed-i oiler m the slots (r, 2‘’A, Figure 2) in the supports, 
attach the pawls at the required height and slip on the rubber bands 

c. Make a downward cut in the top of the fced-'rollcr Mo deep, IH 
in. fiom the left labbet of the platform, joined by a slanting cut made Mo ni. 
to tlie right of the first cut. 

rf. Repeat this notch at inteivals of I in. 
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14 Spacing of Work Sheet Blank on Typewrite} 

ff. Set the left margin stop at 1 in , the right margin stop at 7 in. plus 
three divisions of an inch to the right of the 7. 
h Strike the apostrophe onCe, the underscore three times in suceessior. 

c. Repeat this combination of matks at intervals of 1 m. 
d Repeat this low at intervals of 16 typewriter line-spaces. 

Operating 

1 Work Sheet Registering Choice 

a Push the work sheet under the raised feed-roller, keeping the left 
margin close to the left support, until the item to be copied appears just 
above the frame 
i, Piess the feed-i oiler down. 

c. With block or other marking instrument copy mside the frame the 
item above the frame. 

d. Move the frame fioin notcli to notch with one liancl while writing 
with the other » 

At the end of the line leleasc the flame by starting to turn tlie knob, 
allowing the frame to slide back to the left, then continue to turn the knob 
until It clicks, 

/, At the end of the last line, raise the feed-roller and icmove the paper 

2. Notched Slats* Registering Rhythm 

a Push the paper under the raised feed-roller until the top of the paper 
reaches the top of the sliding frame 
b Piess the feed-roller down. 

c ]\4ake the required configuration inside the frame, moving the frame 
from notch to notch. 

d At the end of the row lelcase the fraitie by raising the slat for an 
instant only, cleai of the pawl of the fiame. 

e. Turn the knob until it clicks. 

/. Raise the old slat on to the higher step of the lift and drop the new 
slat clown on the pawl of tlie frame 
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CRITICAL REVIEWS OF RECENT BOOKS 


The Joutnnl of Genetic Psychology^ 1949, 74j 151-154, 

(Sherifj M , ^ Cafi/nl, H, The Psychology of Ego-lnvolveinents, New 
York 7Vihy,m7 Pl> 525. 


Reviii\ted nv C. J, Adcock 


This book does not fulfil the rich promise of the eailicr publications of 
the authors The nlluimg title leads one to expect that here will be a com- 
prehensive development of the foundation laid in several papers in the Psy- 
chological Review In fact, these papers^ slightly claboiated> constitute the 
most important part of the book and the balance is a compilation from vaiioiis 
Sources designed to illustrate the general thesis Tins material, gathered 
together in this way, is very useful but it leaves the impression that the 
authors have made no veiy vital contribution and that there is still some 
fundamental woik to be done in disentangling the inmifications of the ego 

This criticism should not be taken to imply that \vc have not here a work 
of vital impoitance The book Is of considerable significance as a summary 
of the authois^ woilc to date and its relationship to other rescaich, The leal 
contribution which we may expect from these wnteis is, however, still to 
come In the intioduction and again on page 114 we aie pionused this 
fuithei contiibution Until it appeals we can consider the present work only 
on Its own merits, 

The main thesis is that the ego is a genetically determined constellation 
of attitudes I 

Oiii majoi psychological activities — our perception, judgment, icmem- 
bering, and so on^ — take place in referential frameworks, The ego is 
110 exception • We Jcain (oi sometimes dctciniine) what values, 
goals, standards, or norms are desirable for ns These become incor- 
porated as 0111 values, ouf goals These values, goals, standards, or 
norm aie rcpiesentcd by, set by, or created by group activities and 
social situations that form the constellation of social relationships with 
which we come in contact’* (j 114) 

Tile genetic nature of the ego is generally agreed. What is chiefly at 
issue today is the content and mode of formation of the ego We can agree 
that something in the nature of a reference frame is involved, but is this 
primarily cognitive or concctive in its nature^ We are told that the ego- 
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attitudes ate not ‘Mevoid of strong affective or purposive properties’* (p. 101), 
but wc are given no very clear account as to how they enter. The impUca^ 
tioji seems to be that our goals are established by social ^evaluations These, 
m turn, are determined by primary drives. 

This leaves us to conclude that it is these same primary drives, opeiatJng 
in the individual, which lead him to be concerned about group evaluation 
The group is of significance to him only in so fai as it conditions the satis- 
faction of primary duves ^Svhvch have some definite and localizable ana- 
tomical or physiological place m the organism.” We should expect the ego, 
theiefore, to be a set of cunning attitudes designed to manipulate the group 
for the satisfaction of primary drives But it is fiom the group that we learn 
what goals arc dcshablel Surely there is some confusion about the nature 
of motivation. 

Stressed throughout the book is the fact that the individual strives to 
enhance his ego, to raise his group status. Status becomes more important 
than the satisfaction of any piimary drive. It would appeal that we have 
successfully raised ourselves by our bootlaces 1 

To this reviewer it would appear that the fundamental mistake made 
here is the old atomistic one In the motivational field it is still thought 
that wc can derive the general from the particulars. We nre given a number 
of orectic bricks and told to build the ego. As against this view it may be 
urged that the individual drives, as we know them, ate pKylo genetically 
differentiated from something more general, call it what you will. Sherif 
and Cantril would, no doubt, at once label such a suggestion as ”meta- 
physlcal’* and therefore not to be considered, but if psychologists are to let 
prejudice divert them in this way it is time we examined our own reference 
frames. Allpoit, who takes up a position m many respects similar to that of 
the authors of this book is at least pieparcd to ”lct egoism with its conscious 
accompaniment of self esteem be admitted as an initial principle of life” 

{Fosonahiy, p. 171). 

The recognition of a source of motivation outside the primary duves 
would have simplified tlie authors* task in several respects. We might have 
found a more adequate distinction between ego-uivolved behavior and other 
forms of behavioi One is left with a confused impression that practically 
all behavior is ego-involved and a very useful distinction is obscuicd. 

The role of conceptualization of the self is several times icfeiied to but 
its significance is never brought out very clearly. McDougall’s classic tieat^ 
rnent of the sentiment of self-regard is ignored, although there is a lefcrence 
to his instinct theory and a quotation from his dhuonnal Pzycholog)^ The 
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Freudian approach is reseived for the last chapter and is rejected because 
'^psychoanalysis does not meet the test of scientific method It would ap- 
pear that the prisoner must have committed the crime because he has a bad 
record! The reviewer would have liked to sec less space devoted to the 
debunking of psychoanalysis (which has been well done elsewhere) and more 
devoted to the concepts of the ego and super-ego The process of intro- 
ccption has too much in common with the thesis of this book to be lightly 
ignored. Despite the basic weaknesses of psychoanalysis some of its theories 
may be suggestive. 

Frequent refcience is made to "level of aspiration” but there is no 
thoiough-going attempt to Hnk this up with the concept of the self* We 
seem to have nothing to substitute for a presumably unacceptable "Ego- 
ideal ” No doubt this is one of the things fm which we must wait in a 
latei publication, since it is implicit in the whole treatment, but one is left 
with the feeling that too much supei structure has been attempted befoie the 
basic foundations have been laid Peihaps this is unfair criticism, due to 
the personal disappointment of the leviewei Allowance must be made foi 
his reference fiame! 

The three chapters following the introduction deal compiehensively with 
attitudes, The development of lefercnce tiames as the result of perceptual 
experience is demonstiated from laboiatory experiments and cveiyday life 
situations The influence of the social factor and its increasing importance 
with the reduction of diiect factual data is well brought out 

The next chapter is chiefly concerned to establish that ego-strivmg is not 
instinctive This has already been ciiticized but it should be noted that 
much of the chaptei is quite acceptable, e g., the genetic natuie of the ego, 
the absence of specific ego dnves, and the breakdown of the ego under stress 

CJiaptci 7 deals specifically with expeiiments on cgo-involvement. It is 
shown that in laboratoiy tasks and rcmembeiing theic are significant differ- 
ences wiien the ego is involved and that attitudes increase in intensity with 
incicase of ego-uivolvement, but theie is no adequate analysis of ego-involve- 
meiit As against Allport it is argued that the ego is composed of social 
wiJ penonal values. The conclusion seems to follow that ego involvement 
is meiely the degree to which the motivational system is involved As stated 
earlier this involves an undesirable bioaciening of the concept, It may be 
agreed, however, that the distinction of selfish vs unselfish is irrelevant to 
the definition of the ego. 

A cliapter on the genetic foiniation of the ego masses a wealth of mateiial 
to confiim its genetic natuie, but makes little attempt to examine systcmati- 
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cally the mechanics of the process, Two chapters aie devoted to adolescent 
developments^ and here is stressed an aspect of ego development which is 
often neglected. This material should be familiar to all students of adolescent 
psychology. 

Further chapters deal with ego identification in gioup and concrete situa- 
tions and with ego breakdown. Finally we have some examples from litera 
ture and the chapter on the psychoanalytic approacli already referred to 

Despite the critical tone of this review the leviewcr intends to make con 
side! able use of the book In his teaching, and will await with Interest the 
promised fuithei contribution from the authors. 

Vict<irm University College 
IFelliugion, 't^ew Zealand 
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(Wetuer, H, Comparative Tsychology of Mental Development (tev ed )» 
New Yoik, Folleii, 1948 Pp 564^) 


RrviKWED BY Louise Bates Ames 


In Compai ative Psychology of Aleutal Developmenij Heitiz Werner 
make*? a brilliant yet painstaking and well substantiated comparison between 
the striictural principles of mental organization in childien, primitive people, 
and certain psycho tics. The mental activity of all of these groups he finds 
to be cliaractenzed by syncretism, synacsthesia, diffusion, animism, and magic. 
However, though foimal similarities between these three groups are sug- 
gested, he warns against identifying the child of our own cultural sphere 
with primitive man at any cultural level whatever, since the child is a 
glowing, labile organism whereas the behavior of primitive man is completely 
developed and fixed in tradition. Further, the child^s behavior results from 
an interaction between his own world and that of the adult, whereas the 
primitive man lives permanently in his own woild. Also the social pattern 
of the child is but vaguely organized whereas piimitive man is socially 
conditioned and governed to the highest degree 

Similarly, he points out, we must not identity the psychopath or psychotic 
with primitive man since the primitive man lives in a world to which he is 
well adjusted and this is not so with the psychopath Also the psychopath 
bears evidence of the more advanced stages from which he has ictrogressed, 
Before presenting data ivhich will explain the nature of thinking at these 
three levels, le,, in the child, pmnitive man, and psychopath, Werner sets 
forth what he consideis to be the main tasks and aims of developmental 
psychology (a) to grasp the characteristic patterns of each genetic level, the 
structure peculiar to it, and {b) to establish the genetic relationship between 
these levels, the direction of development, and the formulation of any general 
tendency revealed in development<il relationship and direction, He states; 

"The final ambUioiis goal of experimental genetic research directed 
towaid tile analysis of organizational patterns is a coinprehensive tUeory 
of ontogenetic phases”, and suggests that though the various psy- 
choanalytic interpretations **contain probably a greater amount of hypo- 
thetical elements than the available data wairant, they function as valu- 
able stimulanta in an area in whicli the danger of an overflow of re- 
search that lacks principle ideas la, peihaps, greater than in any other 
field of psychology ” 
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He further points out that the concept of development is no longer assumed 
to be of a mcchajustic order but is today oriented to nn organic point of 
view “This means that each level is conceived organically and that the rela- 
tionship between levels is oignnic in naturc*^^ 

Werner notes that it was formerly eonceived tliat mental development 
exliibited an unbroken mathematical continuity and that there is a gradual 
purely quantitative increase in the logical capacities of man as he moves tOM'aid 
a noim of mentality represented by the aduU western iniucl. However, 

More leccnt miestigationa tciul lownrcl tlie belief tliflt development 
cannot be symbolized by a contimioiis, mathematically conceived line 
but rather must he thought of in the form of typical mental patterns, 
with the relatively higher levels being undti stood ns in nova lions emerg- 
ing from the lower . Any level, howcvei primitive it may be, repre- 
sents a relatively ciosed, self-subsiating totality, Convcisely, each higher 
level is fundamentally an innovation, anti cannot be gained by merely 
adding ceitain chaiactciistics to those detei mining the preceding level. 

To begin with, the author di&cusscs what he calls the syncretic charactef 
of pumHwe 0) ^anixeiUo}}. Syncretic function, which according to him char- 
actei'izes all piimitwe types of thinking (as found in the child, pnmitivc man, 
psychopathic individual), lie defines as one in wliich seveinl mental functions 
or phenomena, which would appear as distinct fioin each otlier in a mature 
state of consciousness, are meigcd without diffcicntiation into one activity or 
into one phenomenon. An example is the phenomenon of synaesthesia, in 
which theie is a very close iiitcrsensory relationship so that a subject may, for 
example, see color while listening to tone. This like other aspects of primi- 
tive perception should not be understood as a bizaire and meidv abeiient 
way of perceiving since it is bound up with the vciy development of the 
faculty of perception. 

SensoiMnotor and perceptual organization, at the piimitivc levels, is fui- 
thermore extremely diffuse^ that is unifouu and homogeneous with the parts 
relatively indistinct. 

Piimitivc notions of space are discussed at length. They aie shown to be 
syncrerically bound up with the subject. Space foi the piinutivc man is in- 
dissolubly linked with the individual personality and the tribal life and cul- 
ture For the child, development of the spatial idea may be undcistood in 
terms of a gradual widening of the gap between the ego and the external 
world, an increasing objcctivation, — -space being originally one aspect of the 
child’s consciousness of his body. Similarly in many varieties of mental dis- 
turbancCj space becomes less objective and abstract than egoccntiic, affectively 
conditioned, and physiognomic^dviiamic. 
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Primitive notions of time are similarly discussed as egocentric, concrete, and 
marked by an affective character-of-action, in contrast to the objectiye so- 
cialized time concepts of the mature civilized adult. 

Primitive action is discussed as being primarily diffuse and characterized 
by mass activity and uncobrdination. Experiments by students of infra- 
human behavior are cited to confirm the theory that “behavior develops 
from the beginning through the progressive expansion of a perfectly inte- 
grated total pattern and the individuation within it of partial pattern." Also 
characteristic are a rigidity and a lack of plasticity in motive and goal, 
grounded in a comparative lack of polarity between the subject and the 
world. Tills polarity becomes gradually more defined and may be described 
as follows * “An ego that measures its ends and its powers ultimately stands 
opposed to an objectivity which enforces an adequately organized activity,^^ 
But not so in the case of piimitive activity where ego and world are not 
adequately differentiated. 

Next comes a very thorough discussion of Pthntiwe Thought Processes^ 
made up of the following three chapters* 

(a) A very long chapter on Conception discusses the fact that primitive 
activity is characterized by concrete and affective thinking in contrast to 
advanced forms of mental activity which are quite detached from the con- 
crete senson-motor perceptual and affective spheres. Concrete grouping is 
set forth as an analogous process of conceptual classification. Abstraction is 
found to occur first on a purely senson-motor or sensory level 

''Primitive abstraction is a mental process closely allied to sensory 
organization Such an organization brings forth qualities whch do not 
stand out in isolation, but suffuse and dominate the totality.'* The process 
of transition from concrete abstraction to generalization is discussed. 

The ontogenetic development of the naming process is aptly summarized as 
consisting of the following four steps. 

(/r) The name as a material property of the thing. 

(b) The name ns a concrete, physiognomic picture of the thing, 

(f) The name as a physiognomic diagram of the (abstiact) concept 
(d) The name as an algebraic symbol of the concept 

Similarly the primary development of number concepts is summarized as 
consisting of the following steps 

(/i) Level of qualitative configurations, substituting for nunnber 
{b) Level of concrete number-configurations. 

(^r) Level of concrete schematic numbers 
{(i) Level of abstract number concepts 
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(i)* A chapter on the Primm^ Structure of Thought shows primitive 
thought to be concrete (and thus syncretic), diffuse, inconsistent, and labile 
m character. Primitive reflection means concrete configurations whereas typi- 
cal European reflection is universal and abstract, functioning more or less 
independently of the immediate, concrete reality, and is governed by an aware- 
ness of general laws. The concrete and diffuse nature of the child^s causal 
reasoning and logical inference, m particular, is illustrated. 

(^:). A chapter on the Ftiitdauienial Ideas of Magic as an Expression of 
Pnmiive Conceptualizalion, “TJie mental phenomena expressed in magic 
relationships and associations, the formation of concepts and abstractions in 
magic, the judgments and inferences of the magically dominated mind — all 
these show an origin in a syncretic and diffuse mode of thought.” This is 
shown to be true both of primitive peoples and children, but just as with 
respect to other types of thinking, Werner does not identify the behavior of 
the primitive (or the psychopath) with that of the child. He cautions that 
we must take into account the differences between a fully developed magic 
as it appears among primitive people m whom it is a plienomenon oriented in 
terms of the culture pattern, and the magical tendencies of the child, for 
whom magic can occupy only an isolated position withm a cultural sphere 
radically at variance with its intimsic tendencies. It is pointed out that 
one of the most fundamental conditions for any magic form of behavior is 
the typical primitive syncretic unity of world and ego 
A final section of the book deals with The PFoild and Persouabtyj and 
consists of two chapters, one on Pumtiwe JVorlds and Spheres of Reality, 
and one on Primitive Personality* 

In Ptmtttve IF or Ids and Spheres of Realityj Werner points out that the 
world must not be thought of as identical for all forms of life. The child^s 
world, for instance, as opposed to the adult world, is a world of action, 
ego-centered and conciete. The structure of leality is physiognomic and 
pragmatic. Sinailarly the world of the primitive is shown to be primarily a 
world of action and of personal nearness, and that of the psychopath primarily 
egocentne and autistic. Though once again we are warned that though the 
spheres of reality for the psychopath resemble those of other primitive types 
structure, they are fundamentally different in that they aie pathological. 
The final chapter, on Primitive Personality^ suggests that the primitive 
man’s awareness and formulations of his own personality and that of others 
reveal also characteristics of diffuscncss and syncretism. Similarly the child's 
personality has a relatively diffuse and syncretic structure since the child’s 
ego is more or less fused with the surrounding world. Increasing individua- 
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tion occurs at the period of weaning, again during the ^'resistance period*^ of 
childhood, and at pubescence. Also there are shown to be pathological 
changes in personality which produce states exhibiting a structure which 
approximates m some respects a genuinely primitive personality. 

Thus, perception and conception in child, primitive and psychopath are 
tiaccd in their development from syncretic to discrete; from diffuse to articu- 
lated, from indefinite to definite, from rigid to flexible, from labile to stabile. 
But, throughout, the reader is reminded th*at the thinking of child and 
primitive, syncretic and diffuse as it may be, is not to be considered as a 
mere departure from the more accurate and normal thinking of the adult 
civilized man, but as m itself an ordinary and normal mode of thinking at 
a level whicli merely has not yet developed to that plane of differentiation 
and abstraction characteristic of the adult civilized man It has definite form 
and integiity at its own level 

This IS a difficult book to review briefly. It is so thickly packed with 
interesting hypotheses all of which are amply illustrated with lively and 
colorful exjimples from the literature on children, primitive, and psycho- 
paths that a reviewer finds the material difficult to condense* A review 
can scarcely do it justice. It should be lead to be appreciated. Any reader 
will be well rewarded, though the reading is not always easy going, and the 
book is over lengthy. 

Although the mmn theme is clearly stated and carefully illustrated, the 
structure of the total book seems complicated to the point that it is difficult 
to keep the total structure dearly in mind. However, the reader will find 
not only a wealth of suggestive theorizing which if he is in the field of de- 
velopmental psychology himself will set him off on new experimenting of 
his own, but also a most enlightening sampling of much of the German 
experimental work in the field, with winch many Americans are not familiar, 
Most important of all he finds here a total psychological structure into winch 
a good deal of the liitherto somewliat unorganized work in this field can be 
included and from which it takes a new shape. The bibliography is admir- 
ably inclusive and bungs to light studies in related fields many of which are 
new to the developmental psychologist 
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THE ROLE OF THE MODEL IN EXPLANATION* 

Depat tment of Psychology, Tulane University 


Ivan D. London 


Fund amen tally, all explanation proceeds in terms of models These may 
be of various kinds, with modular apparatus ranging from the mathemati- 
cal rigor of the closely articulated symbolical, at the one extreme, to the 
free looseness of the suggestive metaphor and simile, at the other But no 
matter how constructed or arrived at, every model serves to bring order 
of some kind to nature or, rather, our comprehension of her, A considera- 
tion of the function of models in explanation can be of some value to the 
psychologist, especially in view of (/z) the radical reorientation in the physi- 
cal sciences as regards the question of what constitutes explanation, and (If) 
the recognition of the reality of divergence as a factor to contend with, 
thwarting, as it does, universal reduction to general law operative over long 
intervals of time (9, 14, 15), 

Given the appearance of order in nature (and we must not overlook the 
subjective aspects of this statement, since man must first select from out 
nature's welter discrete items before he may demonstrate their orderliness), 
what does the rigorous theorist feel compelled to attempt^ Basically, he 
may attempt two courses The one as pursued by classical physics; a second 
as cultivated by quantum theory 

The first seeks a model whose every point is in one-to-one correspondence 
with a presumed ^Veality.'' Such were the mechanical models of old. Such 
were also their mathematical counterparts. This, of course, places a great 
restriction on the kind of models available for theory-construction. The 
second abandons the tdeal of a one-to-one correspondence between model 
and "reality." Instead, it demands of its model only critical punctate cor- 
respondences between itself and the "reality" it attempts to comprehend into 
theory (7, 20). 

We are, in passing, not to confuse these models with those diagrammatic 
representations which abound in psychology and which are ratlier sterile 
affairs For instance, if e olfactory prism were more than a cataloguing 
device or had more than mere rep resent a tory significance, a pursuit of the 
geometric consequences of the representation should lead to meaningful cor- 

*Received in tlic Editorial Office on March 4i 1948 
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respondenccs in the olfactory sphere. The fact that it does not keeps it 
from being a model except m the most trivial sense (18, p. 151)* 

It is important to note that given sequences of data do not of themselves 
constitute a model, at least not in any useful intciprctatlon of the “vvorcl. As 
Pearson (19) observes i 

• . « [Any] sequence of perceptions has to be compared with other se- 
quences, classification and generalization liavc to ^ollo^Y; conceptions 
and ideas, pure pioducts of the mind, luuit be formed, before fl deaenp' 
tjon can be given of a range of sequences which, by Its conciseness and 
comprehfinsivencssj is woithy of tlic name of scientific law [in our termi- 
nology, model] 

However, a great deal of theory in psychology docs not meet these cri- 
teria and IS essentially barren, being very much like the ^‘theory” of time on 
the basis of a watch. Certain regularities may be noted, and one can tell 
time by one’s watch without having a detailed knowledge of the mechanism 
of the watch-piccc. For instance, the sun rises and wc note it is, perhaps, 
6j30 by the watch. The sun sets and wc note tluit again it is approximately 
6 *30 by the watch. Wc assume then two cycles a day, an A.M. and a p.m.^ 
which become categories for classification. We need only to have our 
mechanism go awry, the seasons change, or for us to become geographical 
wanderers, to discern the essentially barren content of our ^'theory** To be 
of more than trivial significance, any cmbracivc model or gcneialization in 
psychology must yield on appropriate special r/ a tion all the instances from 
which the generalization proceeded and must give, in addition, more than 
is contained in all those special instances. 

Models in pre- quantum physics were under the necessity of leflecting 
nature through one-to-one correspondences whether or not these corres- 
pondences were iu principle always observable In this sense, mathematical 
order cannot be said to be imposed on nature, but only uncovered. With 
the abandonment of this restriction, however, and with the substituted re- 
quirement of critical punctate correspondences which shall hnlc only actual 
observations with disparate correlating points on a larger model, a pro- 
digious increase in freedom of model construction becomes possible. 

Dirac pertinently remarks: 

. Previously, It ivas alw.iys considered essential that theie should 
be a detailed description of what is taking pljicc in natural phenomena, 
and one used this description to calculate results comparable witli ex- 
periment. . . [but] detailed description in the traditional sense is un- 
necessary and , , . impossible to establish. [The quantum mcclianical] 
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method [of modern physics] focuses nttention on to the quantities winch 
[alone] enter into experimental results, , [so that] various points in 
the calculation [do have] their counteipaits in the physical process 
. [This] implies a much less complete connexion between the mathe- 
m.Uics and the physics than one has in classical mechanics, and one 
might be disinclined to call it a description at all, [though] one may . . , 
consider it as an appiopiiatc gcneialization of what one usually means 
by a desciiption (4, pp 2-3) 

. , [the] mathematical methods , in use in quantum mechanics 

□ re capable of duect inteiprctation only m terms of a hypothetical world 
differing very markedly from the actual one , all [they do] is pro- 
vide a consistent means of calculating experimental results , * , [from 
which we may conclude that] to have a description of Nature is pliilo' 
sophically satisfying, though not logically necessary, . (4, pp. 17-[8). 

Since mathematical constiuction Is almost licentious as compaied with the 
small numbei possible mechanically, it is not sui prising that the free mathe- 
matical models should have taken over whcie before only the mathematical 
counterparts of the mechanical model held forth Fiom this point of view 
It IS actually possible for two radically difteieiit models to have the same 
critical punctate correspondences with observation. In this sense we may 
definitely say that it is man who imposes mathematical order and law on 
nature 

We have no right to quarrel with the use of these freely constructed 
models, We may ask only this — ^how far will these conceptualizations he 
of service m enabling us briefly and pregnantly to encompass the details of 
our observations? The mathematical notion of a point, for instance, may be 
absolutely absurd m the world of actual experience, but how far along 
could we go without it? It is not true that, to be of service, every concep- 
tion must have an expeiiential con ntci part, precisely reflected in all its 
members It is well to remind ourselves that ^^sciencc is only a shorthand 
description of nature and not nature itself' (19). 

These considerations will be made almost self-evident by considering the 
following illustration. Suppose in Figure 1 a number of observations, well 
within the interval tt/q < a: < 5 tt/o, are made which fall along a straight 
line lepresenting the functional relationship between two variables. Accord- 
ing to the classical view only one law should be possible and its formu- 
lation should be equivalent to wresting it from nature. The stiaight line 
represents that law and, with the presumed one-to-one correspondence in 
mind, the mathematical model correlated to it is, let us say, a straight line 
paiallel to the -A^-axis, such as y -ttA 
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However j the great freedom of mathematical construction allows of yet 
another model ot radically different design and implications and one which 
fits the data within the given interval as well or even better since data 
would never quite fall on the line m any case^ but only thickly cluster about 
It That mathematical model is y = stn x — % ^ ^ 5 v — 

n:=oo ^ 1)'‘+1 

sh 7 X , or more compactly, y ^ 2 — ~ sin (2n — 1) at ( 10, pp 

( 2 ;/— 1 ) 

76-77), A partial expansion of the summation will show the existence of a 
wave structure in the model and, hence, by transference an implied wave-likc 
structural substratum for the phenomenon under our suppositious consid' 
eration Which model may we then say reflects ^hcality*^; the one with 
or the one without wave structure? Or is the question perhaps unimportant? 

It will be instructive to plot the first few successive partial summations 
of the indicated infinite trigonometric series in order to show how the value 
of the function, y = tt/^, is quickly approximated and in the limit attained. 
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In the acompanying figures^ the horizontal line represents y==Tr/ 4 . The 
curve Jn (1) represents the first term or harmonic of the senes. In (2) the 
curve represents a synthetic wave which is the result of summing the first 
two terms or harmonics In (3) the curve represents the sum of the first 
three terms; in (4) the sum of the first four 
We readily discern from the figures how the continued summation of the 
terms gradually approximates to the straight line y = tt/j, as the progressive 

n-=.tO^ 

summation of the terms in the series y — 2 (2 « — 1 ) x, brings 

1 

about a continuous increase in the number of crests and troughs in the corre- 
sponding curve and concurrently a continuous decrease in the amplitude of 
the lattei with respect to a limiting line 

In other words, as the number of harmonics in our mathematical model 
IS increased, the closer will the wavy thread twine around a limiting 
spindle, the straight line given by the equation y — tt/^, so as to be in the 
limit observationally indistinguishable from it. However, the implications 
are different in as much as a wave-structure is implied (16). 

For the psychologist one lesson, it seems, is especially to be discerned in 
this clear cut example — the danger of an incautious extrapolation of suc- 
cessful concepts beyond the limits for which they were devised and of too 
ready a willingness to give unqualified support to theories that are enthusias- 
tic generalizations from limited observations in limited fields. A quick 
glance again at the figures will point up this warning at once, for, although 
in the middle region the two models give results indistinguishable m the 
limit from each other, to the left and to the right the results diverge widely 
and to the non-mathematician unexpectedly. 

Which model, if any, will, therefore, be considered on an extended basis 
as adequate or "true,’' must depend on correspondences to be discerned in 
the extrapolated regions. For this enterprise wc may almost look on our 
models as reflecting less "laws of nature" than "laws" for successful extrapola- 
tion from limited observations. The fact that our models agree with 
experimental data at all points where we can compare them and have there- 
by permitted us frequent rich penetration into the unknown should not 
blind us to the hazardous aspects of complete trust, on that basis, in the 
cleverness of our conceptual constructions and the sureness of our extra- 
polatory ventures. 

Our discussion up to this point makes it perhaps easier to understand 
what It is that is meant when we hear it said that the scientist cannot be 
interested in the ivhy of things, but only in the how His preoccupation 
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With tile holu of things icsults from the fnet that the how is tliat which he 
has deliberately contrived to regulate the heliavior of his models and there- 
by univocally to assign tlic appropriate properties. The zuhy escapes him, 
'because the how icflccts the hinci mechanism, not of icality, but of his 
own arbitrary models The bow reflects reality less than it does his method of 
grappling with it.^ 

The fact that we find omseivcs asking why of human beings demonstrates 
no logical i cqiiiremcin that we put a simllai quciy to iiatme. Oui in- 
sistence, in this regard, is but anothot instance of lingual perseveration or 
transposition of vcibal liabits functioning with cftectivcncss in one field, 
here the social, to anothei lemotely related. 

When the scientist speaks in terms of the tu/ty of things, analysis will 
show cither (^) that he is regressing from the simple constiucts of tlic 
perceptual lealm to the more generalized coiistiucts of the woild of con- 
ception; in which case he has not deserted the how formulation, but has 
made the zohy the regressive aspect of a process gcncializing the hoiOj that 
is to say, a continuing substitution, in finite i egress, of one lioiu by another 
more general, or {b) analysis will show that he is endowing his generalized 
cons ti nets or models witli an cxtiancous aura of sequential necessity rneiely 
for case of discourse, a concession to his habits of daily spcecli nnd tliought, 
as It were, But any necessity that can be demonstiatcd in cithci will turn 
QUt to be more a property of tho symbols tlut mtiouUto his models thfto 
of the ^‘reality’* after which these models aie supposed to be patterned. The 
necessity, for instance, involved m the basic foimula or model, F ma, 
is merely one that is mathematical. Neither force nor accclciation precede 
each other as far as theory is concerned. Yet, we often speak of a force 
accelerating an object or a moving body exciting a force, even though 
actually in the formula an ^causal relationship Is made to obtain (13, pp. 
270-271, 15, p. 173). 

The classical physicist did not ask why the foicc of gravity should vary 
inversely as the square of the distance rather than its cube. Instead, he 
worked out his models for both contingencies and, since only the first could 

^Pearson has pointed out that siniilarly the difhcuhics of the Zeno p a rn clones stem 
not from the sequences of perception ivluch We term motion, but from the concep- 
tual models \vUid\ we employ for describing It The notion of infinite spatini divisi- 
bility, involving such formidable abstraction^ ns lines, points, etc, is n coiiceptunl 
one which has no counterpart in the peroepUinl woild, though its oiigin Is of it; 
for it IS the limit of processes bcgim in perception, but which cannot be completed 
in perception. The process of divisibility soon cairica beyond the latter into the 
conceptual realm with no guarantee that the products of its symbolic operations 
there correspond at all to anything in ‘'reality*' (J9), 
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be set \ip in correspondence with observation, it 'was the former with 'which 
lie dealt without further question 

As another instance, let us consider two deiinitions of potential in an 
electiic field, and note the contrast between the hoiv implicit in the first for- 
mulation and the lohy implicit in the second In mathematical language the 
potential at a point is defined as equal to the negative of the line integral of 
the electuc intensity from infinity to the point (this is irrespective of the 
path followed, as can be demonstiated) ; or, V ^ ^ cos 6 dsj where 0 
IS the angle between the direction of intensity and the path (22). This por- 
tiays succinctly for us a model which summarizes and regulates uniquely the 
relationships to obtain between the symbols and the corresponding entities 
tlicy rcpiesent The how is here evident throughout. 

On the adaptation of the above definition to why tcims, we substitute 
for the neutralized items contained therein the kind of language which 
embodies those ideas and processes we intuitively accept oi have come to 
feel at home with This is essentially what is done when an abstraction 
IS given a physical interpictation; so that ‘'physically” we may, therefoie, 
define the potential at a point as the work done per unit charge against the 
force excited by the field when a chaigc is brought from infinity (which 
is itself quite an idealized conception) to the point, a definition in which 
the why is eveiy wheie implicit: Why must work be done? To enable 
movement to proceed against the foice exerted by the field. The latter 
foimulation of the definition cannot hold a candle to the former as regards 
fiuitful development of theory and rigor. 

Mention should be made of the so-called teleological constructs to be 
found in physics These involve such concepts as conditions of max- and 
minimality, “drift toward equilibrium” (8), constancy, etc., and seem to 
involve formulations exclusively in terms of why Why does a bubble as- 
sume the shape it does^ So that its suiface shall be a minimum. Why 
does a ray of light pursue the path it does^ So that its time of travel shall 
be less than that for any other path. Why does an oscillating pendulum 
revel se direction at end of swing? Because kinetic energy + potential 
energy — constant and its K, E. is theie zero and its P E. then at a 
maximum And so forth. 

These why formulations can in every case be shown to be not only 
eqiilvaleui to, but actually deducihle from, basic formulations expressed 
strictly in terms of how (11), As a first principle the why is illusory and 
appears either as a mathematical consequence of more fundamental construe- 
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tion^ or shows up in such guise due to Lranslatioii from the neutral 
symbols of theory into verbal terms of thereby facilitated discourse,^ 

Where generalized hiws arc impossible, as in the sharply diverging 
individual, it becomes even more pointless to apply the why, for there not 
even a model is possible. We can only record on a retrospective basis that 
such and such happened m such and such a sequence and attempt sub- 
jectively to synthesize from highly individualized and selected data the 
answer to what it is that makes the individual tick the way he docs and 
perhaps to sense what the convcigcnt^ continuities of his past were that 
have imparted some consistency to his development. 

Divergence excludes the possibility of total or, in some eases, even 
significant reduction of individual behavior to uniform generalizations and 
makes it again as pointless to nbk precisely why an individual has traveled 
tlie particular path he has as it would be to inquiic as to why some organisms 
in tile remote past developed wings and others did not. In both cases we 
may record the divergent facts, but aside from the acknowledgement of 
the fortuitous accumulation of divergencies (in the guise of rnutations m 
the latter instance) which did take place in certain directions, we cannot 
i?i principle hope to devise an unassailable explanation in terms of ivky and 
this because divergence makes impossible thoroughgoing uniform general- 
izations minutely or broadly applicable to each and every individual 
Divergence lends partial atiomy to mail. 

The fruitful application of statistical methods to the study of phenomena 
is dependent on a high degree of convergence, for then it is possible to 
set up statistical models for correlation and prediction of data. Langmuir 
states that: 


. Igiven a] scientific proldcm, involving convergent phenomena, 
, We are able to discover cause and effect relationships by an smalysis 
of statistical data; . oiir knowledge of stars by classiilc.'Uiona 

involving large numbers of separate observations. Here we cannot ex- 
periment With stars but we can make hypotheses and test them by ob- 
servations of increasing numbers of stars. (Personal communication ) 


^Attention should be drawn in this connection to a recent theory of radiation (24) 
which represents an attempt to account for past events in terms of future events, 
The theory characteristically makes use of the frce-iiivcntion of mathematics and 
involves, as one should expect, the complete abandonment of all “pictoiinlbni" m 
the modular structure of its theory (3) 

^Divergence refers essentially to the impossibility in piinaple of setting up or 
diacrrning progtiosiicatin^ rational schemes or patterns for certain sequences of 
phenomena. Convergence refers to those situations where, contrariwise, this is possi- 
ble (9, 15) » > 1 
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It was pointed out elsewhere (14) that: 

TWe psydiological indeterminacy deriving from unpredictable [diver- 
gencies] is one that deals with , . isolated and unique event [a] which 
m [other] given psychological situationts] cannot be duplicated or made 
to recur. , such indeterminacy cannot be made the basis of a sys- 
tematic psychology, as a systematic science can deal only with the re- 
currencies of similar elements discernible in diverse phenomena . , 

quantum physics is able to establish mathematical patterns of such re- 
currencies in [its] probability distributions , , It can at will dupli- 
cate, as well as predict, these recurrencies, It is such recurrencies 

or regulaiities m the probability distributions of quantum physics which 
keep It a systematic and predicting science But , m the indeterminacy 
of psychology [there is] on tUc same fundamental level [no] analogously 
compelling condition wliicli can allow the establishment of the essential 
regularities and consequent valid invocation of [an integrative] princi- 
ple of indeterminacy ns a basis for a systematic science of psychology 

The possibility, then, of applying models to phenomena implies, at the 
vciy least, repetibility of probability distiibutions or a conesponding con- 
vergence Since so much of man is divergent and his individuality, hence, 
unique, such distributions frequently are not obtainable to play the decisive 
role that they do elsewhere, in other words, general models capable of a 
detailed non-retrospective accounting of peisoiial behavior are not to be 
secured 

On the basis of the preceding discussion, it is possible to take is^ue with 
those who hold that an essential difference docs exist between explanation 
and description. In the nomothetic disciplines (1, p 22, 25) explanation 
description, whether in terms of the mechanical one-to-one corresponding 
models of the classical physicist or in terms of the freely constructed punctate- 
corresponding models of the quantum physicist With this understanding 
wc can almost assert the distinction between explanation and descuption 
to be one that is merely semanticaU 

Standards of “proof” and “explanation” in mathematics, physics, and else- 
where change and have changed with the ages, Proofs and explanations 
once accepted without question have been replaced now by proofs and 
explanations of men adhering to different standards of rigor and different 
criteria Even today the so-callcd “intuitionists” in mathematics deny the 
validity of whole sections of mathematics and aie engaged in refashioning 
its bases in conformity to new criteria of validity there (2, 5, 6, 23) In 
pliysics, explanation is no longer equated to "reality” but to “generalized 
descriptions” m terms of freely consti acted models In critical punctate cor- 



174 


JOURNAlr OP GENETIC PSYCHOLOGY 


resporidcnce with observation. ExpUuatjot] in the nomothetic dhcipUnes w 
simph uvhai is acceptable by way of desciipeton in canfarmity to the <nhitrar% 
evolvhitt ^tandmds of the times. 

In the idiogmphic disciplines^ wlieic divergence plays a significant role^ 
explanation is an admixture ci description and tacit appeals to empathetic 
cynsidcratians ancl» hcitcc> must admit both to frankly subjective elciticnts 
and to change in intimate progress with the divergence of events. We have 
clscwlicre pointed out (15) that in the disciplines, winch aic predominantly 
uhogiaplnc, explanation is such that only those events that in the present 
fed significant will forge from out the past those causal chains of events 
of which they arc the last links. This implies (a) that a tlicoiy of selection 
pf past significant events, to be put into operation for tlic explanation of the 
present, must he preeminently a subjective one, keyed to pieaent temper, 
and (b) time this theory of selection and its "law” of successive application 
from the past down into the present must constitute the idiographicist’s 
system of explanation in assisting conjunction with constructions (e.g., com- 
plexes, mental states, social climate, labor movement) whose elements ate 
the selected events. The particular theory of selection employed and the 
auxiliary constructions devised to facilitate its application do not exhibit a 
relationship that veers toward the mutually exclusive, but intimately direct 
and rein force each other. 

According to this view, the present becomes the ciitcrion of the past, and 
the idiagraphicis.t, an annly^ci, who sees the past through the eyes of the 
present The complex reverberations of the past are seen, therefore, to be 
selectively filtered and uiiigiiified into "causnl” facto is in the specially con- 
structed resonators which the idioginphicist, on an empathetic basis, has 
designed to analyze the past, in much the same way as the physicist employs 
resonators to study and analyze complex tones into their simple com- 
ponents So it is that paradoxically the past resounds to the clang of the 
present and not the other way around? which fact forces also tlie conclusion 
that even here criteria of explanation must again change with the ages and 
^the accompanying Ztiigehu 

Formerly, demons were summoned forth idiograpliically to explain the 
course of man^s life; today our demons are moie sly and sophisticated and 
conform to a more subtle standard than formerly. We accept or reject 
them according as we are or are not satisfied with the types of explanations 
which employ them, For example, to see phallic significance in a man^s 
wish to be an architect and to profess to the acquirement tlicrcby of deep 
insight into the sequence o{ hia past actions and divination of the meaning of 
his life may to some feel satisfactory and seem the acme of explanation, but 
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to Others subscribing to dilfercnt standards and responding empathetically 
otherwise such explanation may be nothing but the sheerest balderdash 
It is noteworthy that this 'illumination*^ of the past thiough the focus 
of that present to which this past diverged is frankly and non-apologetically 
recognized more and moie openly by writers in the most idiographic of 
disciplincB — history Schlesmger, in commenting on his recent book (21), 

writes: 

The Age 0/ Jackson gicw o\ii of iwo one histoncnl, nnd 

one contcinporaiy A few rc'viewers have chaigcd me with Writing 

an apologia for the New Deal 1 will say now that any rasemblnnce be- 
tween the age of Jackson and the New Deal is coincidental My single 
motive was to make sense out of what has always seemed to me a con- 
fused and confusing period of our history Yet it is probably true that 
The Age of Jackson could hardly have been written before the New 
Deal Each crisis of the present supplies new perspectives for the past, 
and the experience of the age of Eoabcvelt certainly provided vital !eads 
for a reexamination of the age of Jackson. 

The recognition of the contrived character and actual idle of the model 
in explanation and the attendant subjectivity particularly evident in studies 
of the divergent aspects of man is one that is essential in a very real sense; 
for in psychology theories of divergent man m the fulness of his develop- 
ment always manage m one way or othei to receive the stamp of some 
life-philosophy, no matter the "objectivity” of their claims 

If tliose psychological jmodcls, which we have contrived to cover man, 
can suggest or he made eftectively to implement working techniques of 
living, all the while conforming to ccitain "scientific” standards to which 
we have elected to adhere> we are indeed fortunate; for m practice these 
models are instigators of the futiiie, not only modifying but creating its 
face But in all this lies danger, since, if we begin to take pronounce- 
ments in terms of our models too seiiously or become too minutely logical 
about them, we risk foigetting that it is life who initially devised these 
models to function for specific purposes only and that there is, therefore, no 
automatic justification in allowing them to motivate us beyond that for 
which they weie fashioned, mciely because they happen to function suc- 
cessfully there. 

Models in all their theoieLical context must, of course, exert an in- 
fiuence on our lives and thinking. Nevertheless, it is well always to hold 
in mind that we, their artificers, are still their superiors, however much 
we delegate to them the power to influence and direct, a delegation that 
is the more fateful in accoi dance as It is in confoimity to some theoictical 
scheme which surreptitiously espouses a philosophy of life, however the 
schematism take on the panoply of science 
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THE CONCEPT OF THE BEHAVIORAL SPECTRUM* 

Department of Psychology, Tulane University 


Ivan D London 


The reduction of behavior to lav^ful categories has long been the aim of 
psychological theorists and investigators. This reduction is essentially predi- 
cated on an all-pervading determinism which not only makes each event 
the product of antecedent conditions, but implies its expressibility in terms 
of them. To doubt this fundamental thesis is to some equivalent to a 
renunciation of the scientific approach to life and its problems 

However, this need not at all follow. Moreover, the explicit and detailed 
reduction of individual behavior to primitive components, whose resultant, 
if only certain general laws could be applied, must be demonstrably equiva- 
lent to the aforesaid behavior, is more than somewhat questionable; for de- 
terminism, once thought firmly established by classical pliysics, has been 
shown to be merely a statistical effect anticipatable in large-scale phenomena 

(2, 6, 7) 

The psychological animal, it seems, sports itself in a world that, in terms 
of space and time, is indeterministic, basically so Yet, in human affairs 
where, despite the enthusiasm of advocates, generally determinism is still 
a matter of implicit faith and belief, we seem very often to be able to pre- 
dict and to guide the conduct of our affairs most satisfactorily on the assump- 
tion that the fates are deterministically biased and need ascertaining only in 
order that we be served by them. 

Why the illusion of predictability can effectively obtain in situations where 
precision of forecast is either /// piacitce or }?t pnvciple impossible can be 
made understandable by introducing the concept of the behavioral spectrum. 
The illusion of predictability is managed by providing the forecaster with a 
set of probable behavioral events or outcomes (witli or without associated 
frequency-indices), any one of which experience leads us to anticipate as 
a consequence of a given state and whose eventuation can under retrospective 
analysis be “validated’* and “understood,” It is this set of probable be- 
havioral events that we propose to call the behavioial spectrum on the basis 
of the partially analogous role of the spectrum in quantum theory. 

Preliminary to a discussion of the role of the behavioral spectrum in psy- 

^Keceived in the Editorial Office on March 4, 1948 
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chology, ccnain observations must be made m order to provide the conttixtual 
background against 'wliicti the discussion is to proceed. 

L For us to determine the distributions or spcctia of behavior to be em^ 
ployed in behaviorivl analysis on a general basis means in principle merely 
to (a) make oui selves familiar with all possible distributions of behavior, 
(^) classify them in suitable ways; that is to say, in ways suiting given 
purposes, (c) take account of their frcqucnc\cs in any given spectrum, and in 
this way (/i) be able to judge of the probability of certain features or charac- 
teristics of bcliavioi turning up in a given situation, Not only the psycholo- 
gist, but nil of us m the course of daily life to a degree manage to do this 
and without question proceed with the business of living on tins basis, 

2. The questions that can arise for resolution under this concept are cer- 
tainly of the most varied nature, and hence the behavioral spectra really 
needed m special problems can be also quite varied in kind especially in re- 
lation to exactness of prediction desired At one end of the scale we have 
the general question of finding out those features which arc common to 
almost all possible behavioral states or bcliaving inclivicliials so that we may 
safely conclude that those features almost always obtain. This is the 7107110- 
ihetu aim of the exact sciences* But at the othci end of the scale we have 
such unique detailed questions as those which pet tain to a given individual 
man in a particular one of liis states where satisfactory prediction is often 
thwarted dvvcrgcntwisc and the idkijrophic conception of man comes in- 
escapably to the fore (1, p. 22; 5, pp. 179481; 10). 

3, Convergence, as defined by Langmuir (4), implies the iiltiniate possi- 
bility of devising rational schemes for analysis of and imposition on phe- 
nomena such that, once devised, these schemes can be utilized not only for 
discerning present rational patterns in phenomena, but also with their aid 

Tor deducing from these prior dvsceinments subsequent lational patterns to 
obtain among the evolving phenomena* Where <an averaging-out process can 
be demonstrated among indeteiminate elements, convcigence creates the effect 
of an ineluctable determinism, 

4 Divergence, ns also defined by Langmuir (4), implies the impossibility 
of deducing subsequent rational patterns from pteviously devised schemes or 
patterns. It implies that all rational patterns that arc found to be appHca- 
blc among divergent phenomena have been devised foi the occasion only and 
are eid hoc, that they invariably can be substantiated historically on a retro- 
spective basis only, and that they are, therefore, subject to obligatory revision 
with advance into the divergent futuTe(5). This must not by any means be 
taken as arrogating to the irrational a superior role to that of the rational. It 
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points merely to the impoitnncc of recognizing the very great role of the non- 
rational m life and living. 

5. As has been amply and ably demonstrated m physics, rational schemes 
which are devised to cover phenomena consist fundamentally in setting up 
models which can be made to exhibit properties analogous to those of the phe- 
nomena which wc have brought under observation* Since such models are 
abstractions foimed for definite purposes, they arc necessarily incomplete 
and, as long as we never confuse the phenomena under observation with the 
models devised to cover them, this incomplction m models is not necessarily a 
defect ( provided we do not attempt a careless extrapolation) and ought 
not to bother us too much as m no case can we (^rant ultimate validity to 
any of the?nj for as Langmuir (3) has stated it. “Wc should . . , nevei ask 
whether the model represents leality, It is sufficient to say that m certain 
respects it corresponds to icahty/* 

6. The symbols that we use, whether neutralized or unneutralized, that 
IS to say, whether sharply delimited in definition or accompanied by an aura 
of elusive suggestibility, the models we use, whether ligoiously conforming 
to scientific standards or diffuse and diversely suggestive as m cmpathetic 
metaphor, which, however ambiguous and sensually or emotionally toned, 
still IS a model of sorts, all these may be capable of employment and manipu- 
lation in accordance with (^i) the strictest rules of logic, or (&) special non- 
logical, but not necessarily illogical, lulcs of analysis, or (c) mnumciable 
combinations theicof, so that analytical patterns can result which are rich 
m meaning and fruitful in practice, whethei or no they are intrinsically sus- 
ceptible of temporal extension (8, pp, 19-20). 

Undeniably human behavior is complex and it is understandable why the 
failure to reduce it to a minute determinism should be ascribed to the com- 
plexity of that behavior, rather than to a probable untenability of determin- 
ism itself It IS always easy to postulate a crypto-detcrminism which goes on 
the assumption that, if all the variables of human beliavior weie ascertain- 
able, then it should be possible to devise an exactly predicting theory (9). 

Because of the complexity of the human individual and his almost infinite 
variability, such theory is impossible Therefore, psychological theory of the 
divergent is forced to content itself with models or formulations which do 
not relate actual detailed behavior with subsequent detailed behavior. To 
attempt to do so would too easily show up the inadequacy of the theory. In- 
stead, previous actual behavior is subjected to a classificatory process and 
selective underscoiing of certain of its aspects, and then under the guidance 
of a retrospectively constituted causation linked to subsequent detailed be- 
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Kavior^ likewise selectively classified within the framework: of a supposedly 
deterministic theory. 

Thus, when prediction is vouched for, it is not the particular item of be- 
havior that is predicted, but the class to wliiclt it belongs (and that often a 
very tentative one) Instead of a single item of behavior, we arc given a 
whole series of possible events in a behavioral spectrum, any one of which 
when fulfilled, will be said to have validated the choice of the given spec- 
trum of behavior; that is to say, the prediction* It is sufficient merely to 
assign the class or spectrum of behavior to be anticipated in order to discern 
whether any given line of behavior fulfills expectations* In such a theo- 
retical set up even intractable ambivalences become entirely acceptable and 
respectable* Thus it is possible to set up predictive categoues so inclusive 
that within one behavioral spectrum the most varied and even contradictory 
lines of behavior may be contained* 

In order to avoid specious predictivity such as tliis it may be tliat pre- 
dictivity of psychological phenomena should be confined to ptocesses, rather 
than to end results, as the greatest vaiicty of tennmations to behavior 
should be expected from the divergent effect of environment on the “primal 
forces'* at work within the reacting individual. However, deterministic 
theory mediated through behavioral spectra, even though it profess to supply 
deterministic sequences on a tlicorctical basis and to provide well the little 
we ask of It, is only semantically so* It docs not predict explicit behavior 
beyond class, which can be devised as conveniently as desired to suit the 
exigency of the moment and the theory that essays its explanation* Any 
failure m prediction of such kind, moreover, can be always readily ascribed 
to insufficient analysis of the situations involved and to unforeseen inter- 
vening factors and, hence, to the selection of the “wrong” behavioral spectrum. 

For example, let us suppose that a certain woman*s behavior after some 
analysis has been adjudged to be in general masculine, a descriptive desig- 
nation loosely summarizing impressions and permitting us thereby tolerably 
to predict, on the basis of the presumed consistency of behavior, future re- 
actions to given problematic situations* We are satisfied with our analysis 
if predictions are fulfilled* If not, we substitute a new classification; or, if 
we cling to the old, we look to ferret out '^overlooked” alienating factors to 
account for deviation from expectations or we modify the classification with 
appropriate adjectives* To illustrate the latter practice, if compensation is 
indicated but inadequate to account for a given behavioral exhibition, we 
may often nicely resolve difficulties by disccinlng an oi/^r-compcnsation to 
account for the prevSumed exaggeration and deviation of response* 
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These tactics particularly characterize the application of deterministic 
theory to behavior that is markedly divergent and make somewhat question- 
able from the theoretical standpoint the ^‘success” of such theory. Prag- 
matically, however, the procedure is quite valuable and is an extension and 
refinement of what we in our daily affairs normally pursue. For example, 
the clinical psychologist in any particular case forms ideas, impressions, and 
hypotheses on the basis of past clinical experience and the evolving immedi- 
ate situation; so that, as each experience adds to the previous ones in an 
endless chain, he is enabled soon to reach some constructive conclusions con- 
cerning the case under consideration. 

On the other hand, the best success to be predicted for the application of 
deterministic tlieory is in the field of behavior which is sharply convergent 
in character, over long intervals of time for some types of psychotic 
behavior, but regularly only for short intervals of time for behavior of 
the normal individual, since for long intervals of time the latter, having 
undergone divergence, would often require too large a dosage of retrospective 
causation foi an honestly deterministic formulation to obtain. 

Through the medium of a most instructive analogy the role of the be- 
havioral spectrum in analysis and prediction can be made more evident. Sup- 
pose we design a model m the customary fashion to represent a musical 
composition, We set up one-to-one correspondences between the temporal- 
aural phenomena, which we recognize as music, and certain paints, distributed 
along 2-dimensional strips of paper in accordance with the arbitrary scheme 
of notation handed down by tradition. The model is constructed on a 
2-dimensional pattern, the vertical dimension representing pitch, the horizon- 
tal time, This model is readily recognized as one whose correspondences are 
punctate, as not every geometric point on the 2-dimensional strips has sig- 
nificance for the musician, who is guided in his playing by this model^ — the 
kinds of marks used as well as their distribution along the strips helping to de- 
termine what punctate coricspondences are meant. 

Let us see what this signifies. First of all, the model has univocality, but 
only to a degree, for, if exactly followed, the music produced will sound 
wooden and unnatural. The function of the model is, evidently, also to 
suggest as well as precisely to guide The musician must supplement the 
models incompleteness by bringing to it his artistry and interpretive skills. 
Secondly, its notational scheme is of necessity stenographic in contradistinc- 
tion to those schemes, particularly in the exact sciences, which are sieno- 
phrenic, if we may be permitted to coin a word.^ 

am indebted to the late Dr Albert Staniland who in the course of several con- 
versations suggested to me both these two terms and ihc analogy to be discussed 

(8, pp. 21-22). 
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Wliat precisely arc \vc to understand by this distinction, which is by no 
means a trivial one? By a steitoffiaphic formulation wc mean one which is 
in Its very essence static, to be sure compactly indicating its intentions, but 
utterly incapable of lending itself to subsequent derivation. For instance, 
there is nothing m the notation of one bar of music to compel a given se- 
quence of sounds in tlie succeeding bar. It is to be noted in passing, that 
successive and discontinuous stenographic founulations aic markedly charac- 
teristic of the strongly divcigcnt, 

By a sienopbnmc formulation we mean one which is in its vciy essence 
dynamic, also compact in its intended indications, but, contrariwise, contain- 
ing implicit within its symbolism the very means of engineering subsequent 
derivations, Not only aie correspondences indicated, but all ihc rules that 
the mmd luis devised for relating these given correspondences and othersj not 
at the moment explicitly indicated^ inhere within its compact representations; 
which significant fact accounts for the logic of coining “stcnophrcnic” as a 
term to cover what is, however we look at it, an amazing c«apacity. 

For example, the mathematical equation or model, (accelera' 

tion equals a constant) 5 is steiiophrenic because it not only describes a given 
fact, but does so In such a way as to allow a subsequent deduction of not 
only sequences of phenomena but even new formulas, As a matter of fact, 
on the application of two successive integrations to the above differential 
equation we can successively derive the formula for the velocity of a falling 
object at any given time and a formula which enables us to calculate tlie dis- 
tance traversed by it within any given time intcival. 

As another example, the frequency-distributions which we generally en- 
counter m psychology are stenographic in that their formulation is such as 
not to contain within itself the apparatus for subsequent derivations, requir- 
ing often, moreover, marked supplementary intercession from the outside 
before proper interpretation and application are possible The frequency dis- 
tributions of quantum physics, on the other hand, arc in general stcnophienic 
as they are so formulated as to contain within single compact representa- 
tions the means and techniques for freely deriving subsequent distributions 
and often new formulas of great power and application, 

Stenophrenic formulations generally are so much the mark of the con- 
vergent that, whenever any formulation of the latter is stenographic, we look 
on It as merely the expedient of the moment and regard the situation as tem- 
porary, unsatisfactory, and a challenge to more sophisticitcd reformulation, 
however useful the stenographic formulation may be; eg^ rule of thumb 
procedures, empirical equations or curve fitting, naive description, merely 



IVAN D. LONDON 


183 


mechanical statistical tabulation, etc From this point o£ view we see also 
that reductionism is simply continuing stcnophrenic extensionism. 

Let us 1 evert now to our musical model It is punctate in character and 
stenographic. Does this mean that in practice prediction is absolutely ruled 
out? Not quite, and for the following reasons. Great familiarity With 
standard music peimits the musician on inspection of a few bars to say, 
'‘This IS in tlie manner of Brahms, this Beethoven, this Wagner, and so 
fortli.^^ If we allow, then, a musician to inspect a few bars of music, conceal- 
ing what follows, and ask him to hazard the probable sequences of sounds 
therein, liis lecognition that the music is Mozartian, let us say, m character 
will lead him to write out a number of alternative sequences of sounds which 
will be completely different from those which he might conjecture if he 
iniiially recognized the music to be that of Debussy It is evident that 
familial ity with music allows him to recognize the musical class to which 
a given piece belongs and then, on this basis, what probable musical sequences 
to anticipate, in other words, the musical spectium. 

We are now in the position to realize fully the exactly corresponding 
natuie of the psychologist's attempt to handle the divcigent successfully 
within a deterministic framework. Stcnophrenic formulations are difficult 
for him to obtain or to apply. Plowever, as a close student of life, he de- 
velops the ability to judge the behavioral cLass to which given behavior is to 
be ref ei red and like a good artist supplements and interprets in his own wa.y 
the incompleteness of its stenographic formulations This in turn permits 
him through symbolic schemes of one sort or other to set up the corres- 
ponding probable behavioral distribution or spectrum to obtain for predic- 
tive pui poses The pursuit of any particular line of behavior actually pre- 
sented to him in the behavioral spectrum will then be said to have fulfilled 
prediction; after which on a retrospective basis, i7i toto or in parte j he always 
manages to contnve some sort of 'Validating” analysis (5). Thus the 
concept of the behavioral spectium allows us in practice to bridge some- 
what the hiatus between the demands of our convergent-mindedness and 
the divergence of human events. 
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RELATIONSHIPS BETWEEN COLLEGE APTITUDE AND 
DISCOURAGEMENT^BUOYANCY AMONG COLLEGE 
FRESHMEN- 1. EXPERIMENTAL PROCEDURES* 

Division of Education and Applied Psyc/folo^y, Purdtic Utitversiiy 


Bernice Moody Horrall^ 


A. The Problem 
1, InUoduciton 

It was noted by the wntei in recent Psychological Clinic woik with 
Purdue University Fieshmen that those of low college aptitude, as indi- 
cated by the American Council on Education Psychological Examination, 
experienced a great deal of emotional stiain, bewildeiment, and frustration 
resulting in discouragement and sometimes m extreme cases in depression. 
It is to be remembered that when people are placed in situations in which 
they do not succeed at least a part of the time their level of mental health 
IS probably lowered. 

The academic work at the Univeisity is presumably of such a nature 
that the large middle group m ability can succeed with a moderate amount 
of study and mental exertion while those m the upper ranges can succeed 
more easily Those at the lower levels, or those with the lowest college 
aptitude, arc undoubtedly faced with a very difficult and in many cases in- 
surmountable problem in the academic situation. Assignments and class 
work in English, Mathematics, Chemistry and other freshman subjects, vhich 
are prepared and understood with a moderate amount of work by the 
large group of students of average ability and with ease by tlie smaller 
number of above-average ability, seem of extreme difficulty and often beyond 
comprehension to those with the least ability. 

In the opinion of the writer, while a State-supported institution of higher 
learning should perhaps on first consideration be held open and available to 
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all applicants, yet m the larger sense it should not open its portals to those 
young people who are bound to meet with failure and discouragement and 
consequently come to doubt their ability and real place in society. Some 
place earlier in ihe educational progiain a careful study could be made of 
their abilities and aptitudes and a wise progiam of vocational guidance might 
be made uvadable so that each individual is placed in tlic situation where 
he can succeed, where he wdl not be faced with discouragement and fuis- 
tiation. Since sucJi an ideal plan is not yet in force In most of our secondary 
schools, this university, as well as others over the country which liave not 
set up rigid entrance icquiremcnts, is faced with the moral responsibility 
of dealing with the considerable number of entering freshmen who by their 
very lack of ability (college aptitude) arc doomed to failure or cxtiemc dis- 
couragement Many diop out ol the University sometime diuing the first 
semester; nidny others struggle tluough the first year at the insistence of 
their families or to avoid the disgrace tlicy would feel in going back home 
and acknowledging defeat. 

This study is an attempt to measure the observed cliscouiageaicnt of the 
group at the lowest part of the range on the American Council on Educa- 
tion Psychological Examination, in other woids the relationship between 
college aptitude and dhcouiagcmcnt. Samples were chosen from the middle 
and upper student groups on the American Council on Education Psycho- 
logical Examination to serve as control groups to be compaicd with the 
low (experimental) group, The control groups were matched with the 
low group as to sex, school, membership in a social fraternity ^organized’* 
or ‘^unorganized"'), and financial status, that is, earning money oi being 
family supported. 

2. Previous Studies 

One of the first things noted m the pieliminaty work of selecting the 
subjects for this experiment was the number of students, especially tliose 
of low college aptitude, who dropped out of college during their fresiiman 
year. Coffey (3), in 1928, compared a group of 245 college freshmen m 
the upper fifth on College Aptitude Rating (a predictive measure j cached 
by averaging percentile rank in high school graduation class with percentile 
score on College Aptitude Test) with a group of 236 college freshmen from 
the middle fifth on College Aptitude Rating to study student mortality at 
the University of Minnesota. The study was made after a 10-yeai interval 
Twenty-nine per cent of the high group and 76.6 per cent of the middle 
group did not complete their college course at the Umversity of Minnesota. 
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No attempt was made to trace them to other schools Seven per cent of 
the high group apd 20 7 per cent of the middle group were diopped for low 
scholarship. 

Although we have made no simiLii analysis of Freshmen at Purdue Uni- 
versity, the trend seems iii the same diiection that Ruch (16) reported con- 
cerning 113 students in the lowest 10 per cent on the same test as shown 
in Table 1, 

TABLE 1 

Records at tite End or the First ScMEsrrR or the Upper and Lower Ten Per Cent 
(of the DiSTRinUTioN OF Intelucekce) in a Group at 
THE University or Iliinois 


Record 

Pei cent of 
pooiest tenth 

Pet cent of 
best tenth 

Withdiew before the end of the semester 

12 

+ 

Weie diopped by the nniversUy 

2+ 

0 

Were placed on piobation 

37 

2 

Made average giadcs or beitci 

10 

8+ 


Durea and Love (4) studied the personal problems of college students by 
giving a personal traits inventoiy to 304 freshmen (207 women and 97 men) 
fiom the College of Education, Ohio State Umvcisity They found very 
little correlation between the number and intensity of problems and the 
other vaiiables of academic standaids, intelligence (peicentile rating on in- 
telligence test derived from Ohio State University Psychological Examina- 
tion), and admission blank scoie (an attempt to predict success of college 
Ireshmen). They found evidence that indicated that men on the average 
experienced more difficulties both in extent and intensity than women 
students 

In comparing earning with family-supported students, Hale (6) in 1934 
found fioin ratings on the Bernieutei Personality Inventory that employed 
women students at Purdue Umvcisity were less well-balanced emotionally, 
less gicgarious, less sociable, and less dominant than women students who 
weie not gainfully employed. She found that the average academic load 
and the average scholastic index of employed women were not appieciably 
lower than that of unemployed women students The employed women did 
not make the social contacts they wanted to and probably needed In her 
summary, Hale stated that, "The effect of employment is obviously on the 
experience and the personality of a student rather than on her health and 
academic standing'*. 

The findings of the present study, although no differentiation was made 
between students working the minimum of four hours oi much more, do 
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not agree with the statement of Winston (23): “Students largely preoccu- 
pied with their financial situation cannot be expected to do classwork of as 
higli a quality as they would with less drain upon their time and energy.*^ 
He found that over a four-year pciiod, 1934-1937, four-fifths of ail fresh- 
men (2,257 in number) at North Carolina State College repotted the neces- 
sity of earning part or all of their expenses. Almost half of .all students 
expected to earn at least 50 per cent of their expenses niic! one-tenth expected 
to earn the total amount. He suggested that class room hours he diminished, 
and extension of student aid or some other plan be established to take into 
account this problem Of the freshmen icgistering at Nortli Carolina State 
College in the autumn of 1936 and 1937 only two-thirds had giaduatcd 
fiom high school the preceding spring; almost one-fifth liad graduated a year 
before enteiing college, and one out of seven had been out of high school from 
two to rune years. Hence there was a wide range of ages, and ni that insti- 
tution college freshmen were not a homogcneovis group as to matuilty and 
self-reliance. 

Besides problems of economic insecurity and delayed matriculation, Win- 
ston (23) reported that 15 per cent of freshmen entering North Carolina 
State College in the fall of 1936 had no vocational picfercncc and an addi- 
tional 40 per cent were uncertain of their choice. Uncertainty of vocational 
preference was also noted in the present study, and tlic writer would agree 
with Winston that this points to a need for the highest type of vocational 
guidance m college and for increased guidance in high schools. 

One of the implications of the findings of tlic present study would be that 
with wise vocational guidance in high schools, many or in fact all of the 
low ability students would be helped to find congenial woik and satisfying 
social life in their communities lather than undci going the discouragement 
of a college environment where it is almost, if not ciitiiely, impossible for 
them to succeed comfortably. This idea is m agicement with the statement 
by Wile (22): “Freedom and responsibility^ health and sanity, should be 
the goal for the greatest number of individuals, as well as foi the State 
of which all arc constituent members. This should be the essence of social 
planning — the heart of a corporate program to promote human values ui 
terms of a social soul 

O’Shea (13) pointed out that from a mental hygienist’s point of view one 
controlling cxitenon applying to exclusion from college is that, “A student 
whose ability to do abstract thinking is below that of the college 
level should not be allowed to face the inevitable failuie attendant upon 
lemammg m toUege,” It was further stated that it is the ojunion of the 
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Midwest Group of College Psychiatrists and Clinical Psychologists that a 
college should never dismiss a student with personal problems without 
making careful provision foi his next experience As to the relatively 
large percentage of entering freshmen at Purdue University who do drop 
out of school during the first year, while the university does not actually dis- 
miss them, yet the difficult academic situations at the university cause them 
to drop out; and, from the point of view of the Midwest Group of 
College Psychiatrists and Clinical Psychologists, it would still be the uni- 
versity's moral responsibility to help them re-establisli their self-es- 
teem The university does not and probably cannot conveniently follow 
these foimer students after they leave the university, presumably, therefore, 
It should raise barricis which will exclude other such students from the un- 
wholesome experience of defeat and doubt of personal ability, 

Harris (7) concluded in his review of the literature fromM930 to 1937 
that, *^It IS the writer's opinion, unsupported by anything resembling a re- 
gression equation and based merely on his own findings, total immersion in 
the results and opinions of other investigators, and some cogitation, that 
the essential factors in student achievement are, m the order of their impor- 
tance. {a) ability (or intelligence, or scholastic aptitude, etc), {b) effort 
(or drive, or degree of motivation, etc ) , (e) ciicumstanccs (personal, social, 
economic, academic, etc 

In making the new scale used in this study, certain facts as found by 
Young (24) in her study of the problems involved in making questionnaires 
were kept in mind. She was concerned with situations in winch the ques- 
tionnaire was used as the sole instrument of study, but her findings un- 
doubtedly apply to any questionnaire used in an experiment When anony- 
mity IS assured and when the subject is impressed with the sincerity of the 
experimenter, a relatively large number of people will respond Young 
stated that the woidmg should be simple and concise and easily understood 
by the least intelligent subjects for whom the questionnaire is intended 
Questions should be worded so as to avoid arousing of resentment, an- 
tagonism, or suspicion. Also the questionnaires should be interesting and 
seem important enough to justify the time spent in filling them out. 

Several statements m the new sca'le weie worded so that they would be 
true for freshmen in general and not apparently implicate the subject him- 
self, as the one concerning discouragement among fieshmen as a whole 
Huntley (8) found that strivings for self-esteem influenced self-judgment 
if the subject recognized that he was judging himself. Huntley recorded 
the mirrored writing, voice, clasped liands, etc , by picture or talking machine 
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of two groups of subjects (without their knowledge) and six months later 
asked them to make judgments’ on their own forms of expression and those 
of others. Strivings for self-esteem as well as some feelings of insufficiency 
were usually expressed when subjects judged their own forms of expression 
without recognizing them, When they partially recognized their own forms 
of expression, tlicir self-jiidgmerits were nlmost eiitiicly favorable When 
they fully recognized tlieir own expressions, tlicir judgments became less 
favorable, perhaps because of the demands of modesty, but they were still 
always above average, 

Traxler (19) pointed out that, since most personality inventoiics call for 
self-estimates, the question of the correctness with which individuals or- 
dinarily make judgments concerning their own pcisonahty chaiactcristics is 
an impcutant question. He cited Tryon*s expciimcnt which showed thst 
on the basis of a verbal portrait matching test tlieic was a tendency for 
students to look more favorably upon their own personality qualities than 
their peers did, but that this tendency vaiicd widely among the traits, He 
also reported on Spencer findings that only 43 per cent answered affirmatively 
when fisked if they would have answered all questions truthfully and willingly 
if they had been required to sign their names. 

Any study using questionnaires must take iuto account the lilccldioad that 
too much confidence should not be placed in questioiinaiic findings although 
they are apparently useful to indicate t lends or tendencies or for group 
comparisons, Layman (10) gave two newly foimed questionnaires dealing 
with personality traits gleaned from n critical analysis of 782 test items taken 
from 16 pcrsojiality tests to 276 freshmen and 40 graduate students In 
physical education at the University of Iowa* She found that the same 
items Were not cheeked on both lists by the same students, thus making the 
tests less reliable Her main problem was to attempt to locate separately 
recognizable “factors’* being measured by the battery of test items In spite 
of the limitations imposed by the method and the small si^e of the groups, 
Layman concluded that. “The results are strongly suggestive that very few 
personality test items are J>uch that they will present an adequately disci im- 
inative picture of an individual’s behavior tendencies or pcisonnlity ^traits’" 
She added that whde this does not invalidate the testa themselves, counsellors 
and educators should realize their limitations and not put too gieat confi- 
dence m them. She also found that students said that they would not have 
checked some items if tlicir identity had been known It was for thi!> sort 
of reason that each student was assigned a code numbci in the present study 
to use on all papers rather than signing his name. 
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Some of the same points were considcied in making the new scale on 
discouragement-buoyancy used in the present study as Kelly (9) pointed 
out in the construction of his 36-Trait Personality Rating Scale. His scale 
was of the graphic type in which each trait continuum was represented 
on a five-inch horizontal line Each line was marked with 25 divisions with 
“most people*' at the middle point and an adjective or phrase describing each 
extreme placed at each end of the line He pointed out that perhaps it 
would have been desirable to have placed more verbal descriptions along 
the scale but that was found to be difficult. The same difficulty was cncoun- 
tcied in making the discouragement-buoyancy scale but the verbal descrip- 
tions were made at the extremes and in the middle of the horizontal lines 
and only nine divisions were made Kelly also pointed out that since the 
scale was to be used by lateis with little oi no experience the directions weic 
made as explicit as possible, a procedure which was followed also in the 
discouiagement-buoyancy scale. 

Pintner and Forlano (15) lepoited that* “Thcie is no generally acceptable 
method foi tlie validation of a psychological test. . Therefore, before 
lauiicliing upon the construction of tests oi inventoiies seeking to measure 
personality traits or emotional attitudes, which though important aic difficult 
of analysis and of determination and establishment of validity, attention miglit 
well be concentiatcd on the constiuction of teclmiques designed for the 
mciisu remen t of those personality traits more amenable to observation and 
follow-up '' School teaclieis weic asked to describe any outstanding per- 
sonality characteristics of their pupils The teachers were not given a list 
of traits to be checked but simply made their own comments on whatever 
traits they wanted to mention. In somewhat the same way, friends and 
tcacheis might have been asked to describe the outstanding personality chai- 
actciistics oi the subjects in the present study, but in older to conserve time 
and to render the results more easily available for statistical manipulation it 
was decided to construct items worded as familiarly as possible for student 
use. Sevcial college students were asked to help in wording the items 
In consideiing the thiee levels of intelligence dealt with in the present 
study, the concept of level of aspiration is an interesting one when trying to 
detcrinine the feelings of success or failure among college freshmen Frank 
(5) stated that. “A high level of aspiration may represent a direct expression 
of a goal, an incentive to better peiformance, or a means of protecting 
the ego. A low one may exp i ess an objective judgment, a method of avoid- 
ing tension, or a way of avoiding the appearance of failure.^* 

Diftcrences of intelligence were taken into account in the study of Wash- 
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buriie (20) tn which the intelligence, home conditions, college activities and 
affiliations were ascertained for a group of Il9 freshmen and 119 junior 
women at Syracuse University. The subjects were given the Washbumc 
Social Adjustment Inventory which was a carefully validated test showing 
various phases of emotional iincl social behavior. Among his findings he 
reported that: '‘when the degree and number of differences in total social 
adjustment and in the subtegts arc considered, the girls who earn part of 
their way through college arc the most superior of all tlic compared groups 
in nearly all phases of social and emotional adjustment. Whether work 
causes the social adjustment, or the superior adjustment causes the girls to be 
willing and able to work their way thiough college, or whether the causation 
is circular is a matter of speculation'* He also found that; "Being in the 
upper 25 per cent of college students in intcUigeiKc is favorably related to 
some extent on the freshmen level with happiness, the sense of purpose, and 
a sense of self-regulation (control)*** 

In Washburne's study (20) he also reported that: “Being a junior (re- 
gardless of home conditions, college activities, iQj or soronty membership) 
is associated with superior scores in total social adjustment and Is very 
strongly associated with non-alienation (indicating a sense of social mem- 
bership and acceptance, psychological security and emotional stability in 
social situations)." It is a wclUcnown fact that the juniors are a selected 
group in that the weaker students have dropped out of school in many 
instances. This suggests the further possibility that being a freshman is a 
hard job in that the college situations are markedly different from those 
encountered m high school and in many eases the painful process of psycho- 
logical weaning Is being undergone. This points to the idea that those stu- 
dents poorly equipped as to college aptitude and abstract thinking should not 
be asked to compete m the academic college situation which even for the 
better equipped students is a challenge to their various abilities. 

B. Exphrimuntal Procepures 
1. TiaUs io Be Measured and Tests Used 

a. Discouragenunt-Buo^ancy — ISle^uJ Sca/e. A search of the literature 
did not reveal any scale which would measure directly discouragement- 
buoyancy resulting from current situations in the college environment. It 
was necessary, therefore, to construct a new scale intended to measure 
exactly the area which was under consideration for this study, A seven^ 
item scale (nine steps to the item) of discouragement-buoyancy was finally 
evolved and was designated the Horrall College Experience Scale. 
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h PessuntSin-Optumsm — Chani-Myers The Chant-Myers Attitude 
Scale on Pessirn ism- Optimism offered a possibility of exploration in this 
field, but It ^cmcd likely to be too gross a measurement, discriminating only 
great extremes This opinion was verified by the use of the scale in the 
battery of tests m this study. 

Chant and Myers (2) defined the particular variable of personality they 
were studying as a continuum extending from an attitude of extreme elation 
or optimism to an attitude of extreme depression or pessimism, and con- 
structed a scale of 22 statements to measure this attitude according to the 
Thurstonc (18) technique This scale was used for measuring the defined 
variable in the following groups: (a) 300 undergraduates (average age: 
20,5; SD 1.6, range, 18-27) ; (Z>) 117 unemployed men (average age: 29, 
SD 12 4, range, 19-47), (c) 123 mental hospital patients (average age: 
45,3; SD 18.6, range, 23-70). The score for each subject was computed 
as the arithmetical average of the scale values of all the statements with 
which the subject indicated agreement by checking. 

Chant and Myers found that the scores for the undergraduate group 
tended to mass at the upper or optimistic end of the scale They stated that. 

While the scale apparendy provides for the adequate differentiation 
at the lower or pessimiatic end, tbe degree of differentiation at the upper 
or optimistic end does not appear to he adequate for this (undergradu- 
ate) group of suh3ects This may be due to actual similarity of the 
student attitudes or it may be the result of an inadequacy of the scale 
at this end of the continuum While a revision of the scale with thia 
weakness in mind is indicated, it should be recognized that this is not an 
unselected group of cases, and the skew obtained may be a legitimate 
reflection of the fact that these are younger adults who are living, for 
the most part, under very favorable circumstances 

They found the average score for the undergraduate group to be 7 1, SD 
1.17, with a correspondingly lower average of 6.1, SD 1 58 in the scores 
for unemployed men. They found a considerably larger percentage of cases 
at each extreme of the distribution for the mental hospital patients and ac- 
counted for It by the fact that among mental illnesses there are certain condi- 
tions such as manic-depressive psychoses winch are known to be characteris- 
tically associated with extreme attitudes of depression or elation. 

The Chant-Myers Scale to measure Optimism-Pessimism or Elation- 
Depiessioii which was used in the present study was also one of the tests 
used by Whistler and Remmers (21) in their study of 150 men and 149 
women undergraduate students (not freshmen) in psychology at Purdue 
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University in April, 1937* A part of tlicir Table 6 is given in Table 2 
dealing with the mean scoics on the Chaiit-Myers Scale. 


TAIILR 2 


Purdue 


Menu 

SD 


Men (self- estimates) 

131 

7 50 

.89 

M 

Women (self-estlmalei;) 
Onrnrio 

121 

7 63 

M 

08 

Toronto uodcrgiaduaus 

300 

7,10 

M7 

07 

Unemployed incn 

117 

6 10 

1 

IS 


Only 6*9 per cent of the men and 3.3 per cent of the women in the Purdue 
group scored at the neutral point, 5.5, or below* Ten per cent of college 
students, and 32 per cent of unemployed men scored at 5.5 or below m the 
Canadian Survey, The mean score for Purdue undergraduates was 7.56 
rciprcscntcd by the scale statement, js quite satisfactory for meJ* 

Whistler and Remmers stated that; ‘Tsychologjcal percentiles have a low 
positive correlation, -h,n±.06, with scores on t)ie Cliant-Mycrs Scale, 
There are 967 chances m 1,000 that the true correlation is gi eater than ssero, 
Theic IS thus some evidence tliat t)ic more intelligent students are slightly 
happier than the less intelligent.” 

c. College Problems — Mooney Check List, The Mooney Problem 
Check List, College Form, presented a large libL of items many of which 
were the opposite of others in the same catcgaiy and which in any case was 
not sealed or stand ardii&ed in a way to make it thoroughly useful for statisti- 
enf analysis. However, the list seemed to oflFci such a comprehensive num- 
ber of problems encountered by college students that it seemed of sufficient 
interest to be included in the group of tests to be given. 

The Mooney Check List consists of 330 iteens grouped into 11 areas of 
college life and the student is to underline the items which suggest tioubles 
(difficulties, worries) which he has. Then he is to look back ovci the items 
he has underlined and circle the numbtis in fiont of the items wluch are 
of most concern to him, 

Mooney (12) reported a doimitoiy survey made two months after the 
opening of school (November) of 171 freshmen women at Ohio State Unh 
versity by means of the Problem Cheek List, College Form. The average 
number of problems marked was 29.8 with a range from 3 to 106 Sixty 
pel cent checked the item of not getting enough sleep, a pxoblcni which wa^ 
also prevalent among Purdue University freshmen, Mooney pointed out 
that at least three major functions of the Problem Check List aic‘ “It shGWt> 
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the most common problenris among a group of Students as directives to the 
kind of peisoniicl services most in demand; it picks out particular students 
wlio arc the most likely candidates for particular services, and it implements 
individual intervic^vs,^* 

d Ascendance-Snbimssioji — Allpoft Reaction Study* The AUpoit As- 
cendancC'Submission Reaction Study seemed likely to be a measurement of 
more established personality traits and not likel 3 »^ to respond to current con- 
ditions of college success and failure. However, it seemed of general interest 
to determine how ascendant or submissive the subjects of the study were. 

Rugglcs and Allport (17) reported that various unpublished studies agice 
m finding a zero oi negligible lelationship between ascendance-submission 
and intelligence as measured by tests. Bender (1) found no significant cor- 
lelatioa between intelligence scores of 192 sophomores, expressed m percen- 
tiles, and ascendance-submission scoies. 

e» Reading Ability — Thonidike-AIcCall Reading Scale^ Because of the 
possible implications for undeistanding or lack of undeistandiiig of the 
other tests used m the study, it seemed interesting to ascertain the leading 
ability, especially of the group low m college aptitude. Thciefore a simple 
standaidized leading test devised to measure reading ability at the lowci 
grade school levels as well as the college level was given, the Tliorndike- 
McCtill Reading Scale (Form 3) 

2. The Hoi rail College E^petience Scale 

a, ConstiHciwn of a Discom agement-Buoyancy Scale, In an effort to 
measure feelings of discouragcment-buoyancy a scale was devised dealing with 
seven aieas The item numbeis given m parentheses below indicate the 
order of the items in the oiiginal trial 12-item scale from which tlie final 
seven- Item scale was evolved, {a) Profiting from college (2), {b) Success 
this year (3); (c) Success after college (4); {d) Discouragement of fresh- 
men in general (5) , (e) Anticipated giades (7) , (/) Living quarters (10) , 
and {g) Treatment of students by the faculty (12). 

The five aieas of opinion which weie discarded fiom the original 12 be- 
cause they did not appear to measure the particular trait under study were 
{^) Intensity of study (1) , (b) Morals in college (6) ; (e) Making friends 
(8), (d) Waimth of friendships (9); (e) Personal attractiveness (11) 

The Older of items in the trial scale as presented to the subjects was. 
(^) Intensity of xStudy, (b) Profiting from college, (t) Success this year, 
[d) Success after college; {e) Discouragement of freshmen m general; (/) 
Attitude toward college morals; {g) Anticipated grades; (//) Making 
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Irwinds; (f) Warmth of imadships; (/) Living quarters; (^) Personal at- 
tractiveness; (/) Treatment of students by the faculty. Great care was taken 
to arrange the items in the original scale in such a way that the opening 
statements probably would not arouse antngonism, and so that the items 
winch were emotionally highly charged would be preceded nnd followed by 
thase which waiilcl presumably not be much influenced by a halo effect from 
the emotionally charged items. 

The scale was devised with nine steps on a horizontal line lor each iteaii 
In order to facilitate the checking of spaces on horizontal lines, small boxes 
were spaced equi-distant along the line to indicate tlie steps. At the extreme 
left, the middle and the extreme right, the boxes were made slightly larger. 
Under the larger boxes at the extreme left and extreme right, statements word- 
ed in the first person singular were placed describing discouragement and buoy- 
ancy respectively. Under the middle box was a statement intended to 
describe the feeling intermediate between the two extremes. Careful direc- 
tions and a detailed four-part illustration were given on the first page with 
instructions to the student to check the point on the scale where he thought 
he belonged. 

4, Evaluation of ihe liorrall Scale by fudges. An earlier form of the 
trial 12-1 tem discouragement-buoyancy scale was presented to 33 judges (Pur- 
due Unlveisity staff membcTs who taught freshmen classes or otherwise 
dealt with freshttkftn, in p&yc-hotogy) . Th^y wece 

asfked to judge each item as to; (a) worth of item tor this purpose; {b) 
consistency of each item; (c) order of items; (d) other suggestions. Re- 
sponscs were received from 28 staff members and graduate students in 
psychology and revisions were made on the basis of their judgments. 

All of the items received such high favorable votes on (a) and (b) that 
none of the 12 items was excluded from the scale on the basis of the judges^ 
reactions. The selection of the final seven-item 5c.ilc was made later on 
the basis of the subjects’ performance on the items. The judges' comments 
were utilized, however, in Improving the wording of some of the items. 
Also one Item, No, 12, which had ongmally been planned in g more elab- 
orate way, was simplified at the judges’ suggestion 

The items in the trial I2-item scale were rated by the judges as to worth 
of the item for the purpose of this study (occasionally a judge did not react 
to every item so the number of judgments vanes) (Table 3). 

As to the consistency of each item, judgments of ‘'inconsistent’' numbered 
2, 1, or 0 for all but three of the 12 items. Items (9) and (10) were 
judged inconsistent by three judges and Item (6) by four judges. Of these 
only Item (10) was retained in the final scale. 
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TABLE 3 


Item 

Number of judges placing e 
item in each cotegory 
No good Fair 

ach 

Good 

(fl) Items retained tn the fnal seveH'iievi scale {the item 

number tn paientheses 

tndicates the postiton of the item in 
I. Profiting from college (2) 

the oiigival trial scale) 

1 7 

20 

2 Success tins year (3) 

2 

4 

22 

3 Success after college (4) 

3 

7 

17 

+ Biacouragement of freshmen in general (5) 

0 

4 

21 

5 Anticipated grades (7) 

1 

3 

21 

6 Living quarters (10) 

0 

4 

22 

7 Faculty members (12) 

2 

6 

17 

(i) Urns excluded /torn the 

1 Intensity of ‘jtudy (1) 

6nal se*ven-iicm scale 

0 4 

23 

2 College morals (6) 

2 

6 

18 

3, Making of friends (8) 

0 

4 

22 

4 Warmth of friendships (9) 

0 

3 

23 

5 Personal attractiveness (11) 

0 

5 

20 


3. Selection of Subjects for the Experunent 

a. Experimental subjects (Low College Aptitude). All freshmen enter- 
ing Purdue University in September, 1941 (with the exception of the 
foreign students) who ranked at or below the 10th percentile m the American 
Council on Education Psychological Examination and at or below the 30th 
percentile in the Purdue University Placement Test in English and in the 
Iowa Mathematics Training Test and who were still in the university by 
the middle of the second semester (April) constituted the experimental 
group. 

The limits were set wider for the English and Mathematics Entrance Test 
scores because both of those tests are designed to be sensitive to training 
which the individual has previously received The Psychological Examma- 
tion, on the other hand, is designed to exclude in so far as possible differences 
in training and experience and is intended to measure the individuaVs 
innate mental level. By assuming a low positive correlation between what 
is measured by the intelligence test and what is measured by the training 
tests, one arrives at the conclusion that the test scores in English and Mathe- 
matics should not be ignored in selecting the experimental and control groups, 
and that the limits of the groups can be wider in English and Mathematics 
than m tlie intelligence test scores and still give a group homogeneous with 
respect to what is essentially measured by the intelligence test. 

Inasmuch as the purpose of the study was to measure the effect on the 
student of position in the group in college, it was necessary to conduct the 
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Study 4it a time of year which would allow the collcpic enviionmcnt to have 
operated )for some tune. The date chosen, April, insured the students having 
had one and onc-lialf semcstcis of over-all collepfc experience: classroom 
college activities, social life, and group living of one sort or another (board 
ing or rooming houses, fraternity houses or donmtorics) 

A startling fact came to light when it was found that by January 29, 
1942 (the fourth week of the second semester) 23 pei cent of the freshmen 
who would have been in the experimental gioup had dropped out of school 
(29 out of 126 students). Theie wcic only two nioic diop-outs of students 
in the experimental range by the middle of Apiil when the tests were given 
The experimental group m this study was then, presumably, selected on 
the basis of more buoyancy, less discouragement, tlian the percentage of the 
original group which had been lost by ApiiL It would seem, therefore, that 
any findings of this study arc distinctly con'^ervative, that, were it posbihlc 
to measure the drop-outs earlier in the ycai before they left the university, 
a deeper average discouragement would be disclosed than is icvealed by the 
experimental subjects measured in this studjL 
b* Control subjeds (Middle and High College Aptitude)* As control 
groups for the experimental group desciibcd above, samples were chosen 
from the freshmen (e) in the nnddle ranks, and {b) in the high ranks in 
score on the American Council on Education Psychological Examination 
The control subjects were paired with the experimental subjects as to, 
(n) sex, school at Purdue University, U) tticmbership in a social 
fraternity (^'organized" or ^hmorganizcd’*)» and (d) financial status, that is, 
whether eaining money or being family supported. 

The seven schools at Purdue University were combined into foui groups 
so that the work of analysis could be handled more easily since three schools 
were represented in the experimental gioup by niiinbers of three or less. 
School was made up largely of one school to which were added two 
subjects from another small school whose course woik was probably of about 
equal difficulty. School X was made up largely of one school to which were 
added one subject from one small school and three subjects from another 
small school whose course work seemed of similar difficulty to that from 
which the large number of subjects came School Y was made up of sub- 
jects from one school only as was also School Z. 

It happened that School Y was the only one including both men and women 
students in the experimental group. School pF and School X included only 
men students, and School Z was made up entirely of women students. 

If a student was working four hours or more per week for pay, he was 
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cotisideied as “earniogv^^ This atnaunt; of work was decided upon because 
It was thought that foui or more houis of work a week might affect the 
amount of time that could be spent on study or social rccrcatLoii oi the like 
and thus might conceivably affect the discouragement-buoyancy of the fresh- 
man studqnt 

The limits originally desucd for the middle control group were from 
the 40 til to the 60th percentile in the Psychological Examinations and from 
the 30th to the 70th percentile in the Purdue University Placement Test in 
English and in the Iowa Mathematics Training Test (all of which tests 
Were given as Oiicntation Tests when the freshmen entered Puiduc Uni-« 
versity) The limits for the high control group were to correspond in area 
exactly to the area studied at the low end ot the distribution, namely, at and 
above the 90th percentile in the Psychological Examinations and at or above 
the 70th percentile in the English and ilathematics Entrance Examinations, 

Howevei, difficulties were encountered in the selection of the control 
groups according to the limits named above because in certain schools there 
was not a sufficient number of students within one or the other of these 
intelligence test limits to serve as a control gioup 

A fundamental underlying assumption which is being examined in this 
study IS that the individual’s mtelUgence (high, middle oi low) icUtivc to 
the group in which he is functioning is the crucial issue in his adjustment 
rather than his '^absolute” intelligence. At Purdue University a student 
takes most of his courses in groups segregated according to schools, It is the 
opinion of the experimenter, furthermore, based on a general inspection of 
the operation of student life at Purdue University, that students tend to 
live with otheis from their own academic school and tend to be grouped 
similarly m extra-cuiricular activities and In most phases of social life. It 
appears in other words, that for such questions as are being here studied 
there is in effect not one ‘Turdue Uiiiveisity” but instead foui separate 
functioning units (actually seven schools) only loosely joined and related 
to each other in student experience 

In addition to the above assumption, it is further assumed that the level 
of difficulty of the woik in the various classes will have adjusted itself auto- 
matically in the history of the institution to be comfoi table foi the middle 
50 per cent aiound the mean of the college population. Appaiently this 
translates into foui recognizably diffeient academic centers of giavity in the 
four experimental schools 

The experimenter had not anticipated in advance that ^‘absolute” intelli- 
gence would be so different in the four different experimental schools As 
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this tact came to li^ht it became necessary to refer to the undcrlyinK &ssump' 
tions of the cxpcriincnt in order to reach a decision fis to how to select the 
control groups in the different schools. It wa** decided to adhere to the origi- 
underlying assumptions of the study and to select within each school the 
students who constituted the middle and upper portions of intelligence test 
scores in the distribution of that school regardless of where that placed the 
control groups in the total Purdue University distribution of intelligence 
(see Table 4). 

In School JV the original desired limits were rigidly conformed to. 


table + 

A. C. E PavcnoLOoicAL Examinatioij Scorfs 
( r, — Expcrlrfiental; JVf — Mltldle Control, U — ’High Coiitrol) 

School W School -Y School Y School Z 

Percen- 

tile L M H L M U I U H L U H 


98-100 
95- 97 
92- 9+ 

89- 9i 
86- 88 
83- 85 
80- n 
11- 79 
74- 76 
71- 73 
68- 70 
65- 67 
62 * 64 
59- 61 
56- is 
53- 55 
50- 52 
47- 49 
44- 46 
41- 43 
38- 40 
35- 3T 
32- 3+ 

29- 31 
26- ;58 
23- 

20 - 22 
17- 19 
14- 16 
tl- 13 
8 - ,10 8 

5 - 7 8 

2-4 4 

0- 1 4 

Total 24 


8 

S 

4 

5 


4 

4 

4 

5 
2 

2 


1 

7 

8 
6 

21 25 22 



3 

2 

24 18 5 S 


2 

2 

1 


1 


6 


1 

2 

5 

4 

3 

3 


1 
3 
3 
3 

2 
3 
3 
3 


3 

7 

7 

2 

19 18 20 
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In School X it was found necessary to alter the control group limits on 
the basis of the above assumptions. This resulted in the limits for the 
middle control group in School X being between the 30th and 55th percentile 
in the Psychological Examinations and between the 8th and 88th percentile 
in the English Entrance Test and between the 9th and 76th percentile in 
the Mathematics Test. The high control group in School X included all 
above the 58th percentile in the Psychological Examination, above the 34th 
percentile in English, and above the lOth percentile m Mathematics. 

In School y the middle control group scores fell within the original limits 
for the middle group m all tests except for one student whose English score 
was 95 and Mathematics score was 19 The limit for the high group, how- 
ever, had to be lowered to include all those above the 84th percentile in the 
Psychological Examination scores. The English and Mathematics score 
limits were conformed to as originally defined. 

In School Z also, the middle control group was kept within the original 
limits m all tests. For the high control group the limit was lowered to 
include all above the 78th percentile in the Psychological Examination but 
kept above the original limit set for the English Test. No Mathematics 
Entrance Examination is required for students in this school. 

This lowering of limits as described above was necessitated by the fact 
that there seemed no other way in which to match subjects in the experi- 
mental group as to school, since to use subjects from other schools whose 
subject matter was more difficult or easier would have been sacrificing one 
important factor in the study, namely, discouragement due to academic work. 
This lowering seemed justified in that the middle liinits were still in the same 
relative position within the school group and likewise the high control group 
was still made up of the highest in the school group. 

4. Securing Subjects and Admhiisiratioti of Tests 

Letters were written to ask the subjects to cooperate in the experiment 
A note of approval and request for cooperation from the Dean of Women 
was included in each letter to a woman student, and a similar note from 
the Dean of Men in each letter to a man student A code number was in- 
cluded in each letter as well as a blank to be filled out and returned in a 
self-addressed stamped envelop to the experimenter indicating to which 
session the student would come, A plan of code numbers was arranged 
for convenience in sorting papers such that the individuals number indicated 
whether he was in the low, middle, or high group. 

Four different hours for testing sessions were offered. Follow-up letters 
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were sent to tliose who did not cooperate at the fir^t group of meetings with 
self-addressed postal cards to check at which later lioiir they would come. 
Telephone calls were also made to get in touch with the remaining subjects 
who had not already responded. 

Tile hntteiy of tests was administered in a large, light, well-ventilated 
lecture room An easy, infoimal manner was used in the introductory re- 
marks and m the admimstiatioti of the tests. Kxplaiiations were kept iden- 
tically the same at each meeting* * 

At the testing session the students were first of ail thanked for coming and 
giving their time to help in this study. It was explained that similai studies 
lind been made in other universities but never anything exactly like this 
at Purdue Umvcisity and that their help might really make it easier for 
Preshtnen cntetmg the university in the futuic. It was explained that their 
code numbers wore given to them so that their various papers could be kept 
together, that all answers would be iccoulccl by numbei only, and that no 
one in authority at Purdue would evci see their icpoits, neither clinical 
assistants, deans, professors, or instructors. 

The battery of tests was given in the following sequence: 

1. A general itiformation blank was first filled out 

2. The Horrall Scale was then picscntcd, the first page of instructions 
explained, and the students asked to check tlic practice items. The students 
were tlien instructed to proceed to the two following pages, checking as 
nearly as they could exactly bow they felt about each item. Sufficient time 
was given for all students to complete the scale comfortably. 

3 The Thorndike-McCall Reading Test was presented next. The test 
takes 30 minutes 

4. It was then explained that the rest of the study was asking for the 
Students’ opinions. On the yellow folder (The Mooney College Pioblcins 
Check List) they were to read the first and second parts of the instructions 
carefully and proceed as directed. They were told to laisc their hands 
when they had finished the Mooney Check List and the next part would be 
brought to them. They were again thanked for helping in the study and 
the fact was pointed out that the more nearly they recorded exactly how they 
felt the more benefit and help there might bo for incoming freshmen. 

5. When each student finished the Mooney College Problems Cheek 
List he wns handed the ALlport /^-S Reaction Study. 

,6. When the student raised his hand to indicate that he Irad completed 
the All port Study, he was given the Chant-Myers Attitude Scale, Each 
stjident was free to leave when he had completed the Chant-Myers Scale 
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S Ftnal Number of Experimental and Conti ol Subjects 

Of tlic original 275 subjects who were invited to coopeiate, 214 took the 
tests (71 in the experimental group, 71 in the middle group, and 72 m the 
high control group) 

Nine sxibjects gave the following reasons for not coming i one had base- 
ball practice, another football practice, two were too busy, four had to work, 
and one was m the hospital. 

Tile 52 unaccounted-foi may possibly leprcsent some pionounced bias of 
sampling or they may have stayed away for icasons uncoil elated with the 
issues of this expenmcnt 

The percentages of those invited who participated m the study arc given in 
Table 5 


TABLE 5 


Group 

Invited 

No 

No 

Vaittcipating 

% 

Experimental (Low) 

95 

71 

74 7 

Control — Middle 

93 

71 

76 3 

Conti ol — High 

87 

72 

82 8 


Theie were originally 95 in the Middle-Control group, but it was found 
that one subject was a sophomore and one was a transfer student There 
were SIX less in the High-Contiol gioup becdusc theie were no subjects 
above the middle limits m one school to pan with the six in the Experi- 
mental and Middle-Control gioiips. It was also found that two of the 
89 were sophomores. 

As to the above shrinkage vu numbers, it seems likely that the experimental 
subjects who stayed away were moie discouiaged than those who came It 
IS possible also that those who stayed away in the middle and high groups 
were more discouraged than those who came. If so, all tliiee samples have 
been affected alike and comparisons with lespcct to discouiagemcnt^buoyancy 
between intelligence levels have not been modified in any way by the self- 
sampling of the gioups, Another possibility is that persons in the middle 
and high groups who stayed away, rather than being more discouraged, may 
simply liave been moie resistant to authority If absentees from the experi- 
mental (low) group weie more discouraged and absentees from the control 
gioups (middle and high) were absent for othei reasons, then the findings 
presented below aie ovei -conservative Finally it is also possible tliat ab- 
senteeism fiom all three gioups was for random causes uncorrchitecl with 
factors measured in this study. It might be added here also that less follow- 
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Up work was required to get the cooperation of a sufficient number in the 
high group than for the other two. 

Of the 214 who cooperated by taking the tests, a final number of 207 
subjects was used for statistical analysis. One of the participating subjects 
was discarded because he was a foreign student, and three other subjects were 
discarded because their information blanks showed that tlicy were either 
sophomores or transfer students. The other tlircc Averc excess control sub- 
jects because the experimental number was reduced and these control cases 
fitted criteria limits less well than any of the others, 

{Continued) 

The Psychologhal Laboratory 
Michael Reese Hospital 
Chtca^Oj Illinois 
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RELATIONSHIPS BETWEEN COLLEGE APTITUDE AND DIS- 
COURAGEMENT-BUOYANCY AMONG COLLEGE 
FRESHMEN: IL RESULTS AND INTERPRE- 
TATION OF FINDINGS* 

Division of Education and Applied Psychology^ Purdue University 


Bernice Moody Horratx 


A. Results 
1. College Apitinde 

T- he distributions of intelligence test scores have been presented. The 
means and standard deviations of the intelligence test scores are now pre- 
sented by schools. The reader is reminded of the fundamental assumptions 
of the study, namely, that position by intelligence in the total group within 
which one works is the crucial issue for adjustment and not one^s “absolute^* 
intelligence. 


TABLE 1 

ACE PsYCHOLOcicAi Examination Scores in Purdue University Percenthes 


Schools 

Low 

(Experimental) 

Middle 

Control 

A/ 

High 

Control 

Af 

School W 

5 79 


50,52 


95,52 



.67 

3 19 

1.14 

5,11 

63 

3 09 

School X 

3.64 


40 83 


74 28 



S2 

2.38 

1.28 

fi.l7 

2 58 

10 63 

School y 

5.00 


5140 


94,33 



90 

1,80 

2 10 

4 20 

2,25 

5 03 

School Z 

4.84 


SO 17 


87 65 



67 

2,82 

1 34 

5 52 

1 38 

5 99 


As was explained in the discussion of the selection of the experimental 
and control groups, the original limits on the Psychological Examination 
scores were to be the 10th percentile and below for the experimental, with 
matched samples from the 40th to the 60th percentile for the middle con- 
trol group, and the 90th percentile and above for the high control group. 
However, certain lowering of limits in the case of the middle and high 
groups in School and for the liigli groups in School Y and School Z was 

♦Received in the Editorial Office on May 20, 1948, 
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iiecessary although the same relative positions were mnintciined m the distri- 
bution for each school. 

As will be noted in TnWc 1, the means for the four School groups of the 
experimetital sample are very nearly the same. However, the mean for the 
middle group for School X is about 10 points lower than tliose of the three 
other schools, and the mean of the high group in the smno School X is 
about 20 points lower than the means of the high groups in School W and 
School Xj and about 13 points lower than that of School Z. In all cascsf how- 
ever, the three groups within a scliool maintain approximately the same 
relative positions compared to e^ncli otlicr and to the total distribution of 
the scliool. In the one case of School X the clioicc of control subjects was 
so hmitcd that the bottom of the top group and the top of the middle group 
aie closely adjacent* It is to be noted, liowcver, that in School A'' the differ- 
ence between the means of the high and the middle group is very nearly the 
same as the difference between the means of tlie middle gjoup and the low 
group. In School Zj although the top and middle groupb do not come so close 
togethei in their bottom and top extremes, these two means are a little 
closer together than the means of the low and middle groups of that schooh 

Z DiscouragemcHUJluoyonc^^ and Intelltgence 

Because no scale was available to measure discouragement- buoyancy ot 
college freshmen, the Horrall College Experience Scale was constiucted to 
sample their feelings in the various areas of student life that might reflect 
ducourugement One of the basic questions of the study was, ^*Aic the stu- 
dents at the lowest end of the distribution m college aptitude measurably 
more discouraged than those at the middle and top of the distribution?” An- 
other Question which arose but wlucli was of secondary Inipoitance in the 
study was, ^^Are those students at the upper end of t)ic distribution in col- 
lege aptitude more ot less buoyant than those in the middle of the distribw 
tion?” 

Several staff members with whom the above questions were discussed gave 
various aubwers. One said that of course everyone knew that the students 
with the least ability were much more discouraged Another said that many 
with low ability simply came to college to have a good time, since going 
to college seemed the thing to do if one’s parents could alford iti Another 
faculty member tnaintamcd that those of low ability could succeed academi- 
cally if they studied hard enough,, A brilliant graduate student hazarded 
the guess that those students with the most ability might be less buoyanl 
than those in the middle of the distribution. 
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Since a search of the recent literature showed no measuring device for 
this trait of discouragement-buoyancy it was hoped that the new scale would 
prove to be a satisfactory tool for this purpose Table 2 presents the data 


TABLE 2 

DrSCOURACEMCNT-BuOYANCY (HORRALL SCALE ) 


Items 

Low 

(Experimental) 

Middle 

Control 

M 

Uiat 

High 

Control 

I\I 

1 Profit from 

5,34 


5 62 


610 


college 

.16 

1 35 

14 

1.16 

18 

149 

2 Success this 

3 97 


4 60 


5 20 


year 

23 

1 90 

20 

1 61 

21 

1 71 

3 Success after 

4 66 


5.56 


5,91 


college 

.21 

153 

12 

,93 

,16 

1,30 

4. General freshman 

3 87 


4 78 


4 84 


(liscouiagement 

21 

1 79 

15 

1 21 

17 

143 

S Glades antici- 

4 06 


5 06 


6 52 


pated 

.16 

1 35 

20 

162 

21 

171 

6, Living 

680 


7 25 


7 29 


quarters 

25 

2 09 

.23 

1 86 

21 

176 

7, Faculty 

5,47 


5 74 


6.42 



19 

1,60 

.17 

1.41 

18 

1 61 

Total Score 

34,60 


39 18 


42 68 



69 

5 74 

70 

5 76 

.72 

5.92 

Total Score 







divided by 7 

4 94 


5 60 


6 10 



concerning discouragement-buoyancy for the experimental and control groups 
in seven areas of student life as measured by the Horrall Scale, It was found 
that the low group was more discouraged in these seven areas than the 
middle coatiol group and that the high control group was more buoyant 
than the middle group Table 2 shows the difference of the means and tlie 
critical ratios, 

a, Aitiiudes in the Sepaiate Areas, 

(1), Means of the €\pet imenial and control groups. Item 1, Profit 
fioin College j was worded at the middle point of the scale, “I get as much 
out of college as the average freshman/^ The mean of the low group on this 
item was S 34- and the means of the middle and high groups were 5 62 and 
610 respectively. The low student whose fi lends arc presumably largely 
from his own college aptitude level marks himself as getting ^^as much out 
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of college as the average freshman.” However, the attention of the reader 
vs called to the fact that not only does the low group succeed less well as 
judged by college marks, as will be seen below, but also the low students 
themselves feel that they arc not profiting from college as much as the middle 
and high groups feel that they arc profiting fiom college. 

Item 2, Swccesj this Year, seems related to the concept of level of aspira- 
tion. Did most of these students come to college with liigh liopcs of success 
and by the middle of the second semester weic they certain that they were 
being successful or were tlicy becoming discouraged by failure in various 
aspects of college life? The middle point (5) of this item is worded, m 
as successful in everything as I thought I would be ” The means for the 
low, middle, and high groups respectively were 3,97, d- 60, and 5.20, 

Item 3, Success after Golleffe^ may be thought to tap an area of feeling 
that seems remote to most college freshmen, for whom tlic completion of the 
first year at college is a milestone to be reached before giving too much con- 
sideration to what lies three years ahead, but on the other hand the sub- 
jects of the experiment cheeked this item as readily as any other item, sug- 
gesting that their life ahead is a real part of then thoiiglits. The middle 
point (5) IS worded, “I feel that I am going to succeed as well as the aver- 
age college graduate,'* On this item the means arc 4,66, 5,56, and 5.91 for 
the low, middle, and high groups respectively* In other words, the low 
freshman feels discouraged about what he is going to amount to after college 
Item 4, General Freshman Discouvapewentj was worded as objectively as 
possible so that if the student hesitated to give his self-judgment lower than 
average as was found to be the case In Huntley’s experiment (8), he could 
indicate how he thought freshmen m general felt vvithout committing him- 
self, It IS often true that one projects his own feelings upon the world m 
general and is thus able, without seeing the reason, to say or feel that because 
he is discouraged everyone else is. It is interesting to note that on this item 
for which the middle point is worded, think that most freshmen feel quite 
cheerful most of the time,” the low group shows a lower mean than for 
any of the other seven items. It is almost as if one caught them unawares 
or that here they thought, “This does not relate directly to me; therefore, 
I can say that I think that most freshmen feel less than cheerful most of 
the time without implicating myself.” It might be argued that the wording 
at the middle point (5) is toward the buoyant end of the scale but that docs 
not alter the fact that the low group shows considerably more discourage- 
ment than the middle and high groups as evidenced by the means of 3 87, 
4,78, and 4,84. If it can be assumed that the middle point is correctly word- 
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ed to be midway between the two extremes it is interesting to note that the 
high group thinks that most freshmen are less than “quite cheerful'^ most of 
the time Is it possible that these students of exceptionally high college 
ability have never really worked to capacity in high school and that in a 
college academic situation with more students of their own ability to offer 
greater competition, they find themselves discouraged Or are they, too, find- 
ing that being a freshman offers challenging adjustments to be made as Wash' 
burne found (20) when he reported that juniors have better adjustments 
to the college situation and to life in general than freshmen^ 

Item 5, AnUapaiDii Gmdesj is the most objective of all the items in the 
scale Each student knows the exact letter grade which he made in each 
course for the first semester » and his grade index is available to him although 
It IS not known whether every freshman looks up tins giade Index. Pre- 
sumably only by a remarkable amount of wishful thinking can the low stu- 
dent expect to make much above a B grade (400 in the Purdue weighting 
used to calculate a scholastic index), since the grades for the first semester 
for the low group ranged from 1 3 to 4.6 with a mean of 3.12, with only 
seven students out of the 70 making 4 0 or above Also the liigli student 
knows that if he keeps up lus work and docs as well as he did the first semes- 
ter he probably will get above a B grade (400), since the grades for the 


TABLE 3A 

SBME3TER GRADES 



Low 

(Experimental) 

M 

Middle 

Control 

M 

High 

Control 

M 


^dl8t 

^diaf 

“’ll 

First Semester 

3 12 

08 

3 9+ 

07 59 

4 66 

.08 6+ 

Second Semester 

3 22 

08 70 

3 99 

08 68 

4 67 

0» 76 

Comp ARISON 

TABLE 3B 

OF Students’ Preoictiohs wifH Acturu Grades 

Predicted grades 
translated into ap- 
proximate Purdue 
equivalents 

3 53 

4 03 

4 76 

Actual grades, 

Second semester 

3 22 

3 99 

4 67 

Change from prediction 
to actual grades 

^31 

— 04 

— 09 
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high group ranged irom 3.1 to 6.3 with a mejin of 4.66 and only 10 students 
out of the total 69 made below 4.0. 

The wording of Item S may arouse some questions in the mind of the 
reader. The statement at the extreme left or low end of the continuum was, 
"I thmk that most of my grades will be below average this semester (jP^ G, 
oT D) The wording at the mid-point of the continuum was, "I think that 
most of my grades will be avernue this semester The woiding for the 

extreme nglit or high end of the continuum was, think tliat most of my 
grades will he above average this semester (A or H),** Aftci the scale had 
been given it appeared to the experimenter tliat it would have been better 
to omit the and from the statements at the extremes, but there seems 
no doubt that the students umlerblood the idea of the item (which was 
seventh in the scale as given) and most of them checked a short distance from 
the middle point, conveying the idea that they would get grades eitlier 
slightly higher or lower than average (B), 

To interpret the nine-point horizontal scale in actual grade points the fol- 
lowing was decided upon as being a logical translation, taking into account 
the lesser “psychological size” of steps near the center and the probably 
greater “psychological size” of steps mar the extren^cs* 

Scale 

values: 1 2 3 4 5 ^ 7 8 9 

Grades: 1 2 3 3,S 4 4.5 5 6 6.5 

Since the middle point as the scale is constructed is 5.00, the scale means 
of 4 06, 5,06, and 6.52 for Item 5, Anticipated Grades, for the loW) middle, 
and high groups appear to reflect the fact that the middle group expected 
to make about average grades, the low group below average, and the high 
group above average. These predictions translated by the key above became 
grade indices nf 3.53, 4.03, and 476. 

The means of the second semester grades actually received by the low, 
middle, and high groups were 3.22, 3.99, and 4 67. The critical ratio for 
the difference in the actual second semester grades between the low and 
middle groups was 7 0 as compared to a critical ratio of 4 0 in the differ- 
ence between the predicted grades of the sanie two groups. The difference 
between the middle and high groups showed a critical ratio of 5 7 for the 
actual second semester grades as compared to a critical ratio of 5.0 for pre- 
dicted grades between the same two groups. In other worth, both the actual 
grades and the students’ prediction of their grades show a statistically relia- 
ble difference between the low, middle, and high gioups. 
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The second semester grades (see Tables 3 A and 3B) showed a mean of 
3,22 for the low group as compared with a translated grade of 3.53 which 
they predicted for themselves on Item 5 of the Discouragement-Buoyancy 
Scale, with a difteience of — .31 For the middle group the mean was 3.99 
for tile second semester grades as compared to a translated grade of 4.03 
which they predicted for themselves, showing a difference of — .04. Fol 
the high group the mean for the second semestet grades was 4.67 as com- 
pared to a translated grade of 4 76 which they predicted for themselves, 
showing a difference of — ,09, This points to an interesting trend in that 
all groups judged that they would get slightly higher grades than they 
actually did ( — ,31, — ,04, and — 09) , however, it is to be noted that all 
three gi Clips piedicted quite accurately the grades which they received at 
the close of the second semester 

On tile translation chart above, in the region wheic the means of predicted 
grades of the three groups he, a step of one on the Ho r rail Scale equals 
a step of 5 in actual grades In order to estimate the reliability of the differ- 
ence between predicted grades and actual grades received for the second 
semester, the standaid deviation of the means in the Horrall Scale has been 
equated to the unit of the scale of actual grades by multiplying it by .5. 
Using this translated standard error of the mean the estimated critical ratios 
of differences between predicted and actual grades are obtained (Table 4), 


TABLE 4 



Low 

Middle 

High 

Change from prediction 
to actual grades 

— 31 

— 04 

— 09 

Significance of the difference 
(critical ratio) 

2S 

03 

06 


Someone might say that since the students in the low group predict with 
a fair amount of accuracy the grades they will get at the end of a semester 
they Will not be startled and therefore should not be discouraged by the fact 
of low grades However, the other items as checked in this scale indicate 
that they arc feeling discouragement in general and that even though they 
do know that they are apt to perform academically less well than other 
students they do not like that fact. Furthermore, the estimated critical ratio 
presented above suggests that the students of the low group do overestimate 
their future standing much more drastically than either the middle or high 
group. This would seem to indicate that the students of the low group ac- 
tually are disappointed in the grades they receive each semester, or that they 
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feel so badly about their low grades that they never can ejuite face the fact 
that they are going to be so low. 

It might be added here that Purdue University requires 90 hours of 
B grades out of the total nunibcr for graduation and most of the low group 
have accumulated very few of this required number in this first year, the 
first fourth, of the normal four-year college course. 

In many observed eases these low students have said that they expected 
to do better on tests, or that they really knew the tnatcnal covered, or, “I 
don*t sec why 1 didn^t do better because I studied very hard.” They often 
state that tlicy seemed to get along in high school, and others say that they 
wish they had studied harder in high school, or say their failure to make 
better grades in college is due to a poor background in high school. These 
same students placed In situations suited to their mental ability would achieve 
satisfactions and happiness which arc entirely lacking in such an academic 
situation as they encounter at an institution such as Purdue University. A 
possible solution of this problem is getting them transferred to some other 
institution where the kind of class work requires less native intelligence for 
achieving success in the academic situation and where the total student group 
is placed lower in the scale of mtelligencc. Another solution is, of course, 
to help the student get out of college altogether and into congenial paid 
work. The mental hygiene penalties of continued failure for honest, strenu- 
ous industry seem too obvious to require extended comment although they 
appear to be totally ignored in the administration of most colleges. 

Item 6, Living Quarters^ shows the least difference between the three 
groups and the highest buoyancy of the seven items. This perhaps reflects 
the fact that living quarters are exceptionally good for freshmen at Purdue 
University and in many cases are better than the student lias encountered 
previously. An inspection of the information cards indicating where the stu* 
dents lived showed there was very little difference in the three groups as 
to type of living quarters. It is interesting to note, however, that although 
the low group lives m almost identically the same type of living quarters, 
they yet feel less buoyant about the place they live in than do the middle 
and high groups. Many of the freshmen of all three levels live m the resi- 
dence halls. This residence fact may go to prove the point that one cannot 
escape from one’s inner feelings no matter how ideal the surroundings. 

Item 7, Attitude of the Faculty toward Students, was intended to test 
whether the low group feels that the faculty is discriminating against them 
since many of them are encountering difficulty in the academic situation. 
These students may have hesitated to express their real feelings toward the 
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faculty since the mean of the low group was 5 47 and the wording of the 
item at the midpoint (S) on the scale is, *‘Most faculty members seem to 
me usually about like most citizens, fair on the whole and having medium 
interest in students. They have some, but not complete, understanding of 
students/^ There is also the hopeful possibility that faculty members do 
give a good account of themselves, which fact is still evident to the students 
of the low group m spite of their own troubles. The middle and high groups 
had means of 5.74 and 6 42 on this item respectively, showing that in any 
Case they feel more confident about faculty attitudes toward them than do 
those in the low group. 

(2), Sigmfiiance of dtffeteiices of fjieans. The significance of the 
differences of the means of discouragement-buoyancy as measured on the Hor- 
rall Scale between the low and middle groups, between the middle and high 
groups, and between the low and high groups are presented in Table 5 as 
critical ratios (the difference between the means divided by the standard 
error of the difference). It will be noted that Item 3, Success after College, 
shows a critical ratio of 4.1 between the low and middle groups; Item 4, 


TABLE 5 

DiSCOURyiGBMfiNr-BUOYANCY RELATED TO iNTfiLLlCENCE^SlGNiriCANCE OF DIFFERENCES 

ON THE HoRRAIL SCAI E 




M minus L 

H minus M 

H minus L 



Diff 


Diff 


Di(f 



Items 

’’mi 

CR 

’’iHf 

CR 

''iUt 

CR 

I. 

Profit from 

28 


.48 


.16 



college 

210 

1,3 

23 

21 

24 

32 

2. 

Success this 

.63 


60 


1.23 



year 

30 

21 

29 

21 

31 

40 

3. 

Success after 

90 


,35 


1,25 



college 

22 

41 

.20 

1 8 

24 

52 

4. 

General freshman 

9t 


.06 


97 



discouragement 

26 

35 

23 

03 

27 

3 6 

5 

Grades antici- 

100 


146 


2 46 



pated 

26 

38 

.29 

50 

26 

9,5 

6 

Living 

45 


04 


49 



quarters 

34 

13 

31 

01 

33 

1.5 

7 

Faculty 

27 


68 


95 




,25 

11 

,25 

27 

26 

37 

Total Score 

4.58 


3 50 


8.08 




98 

47 

1,00 

3 5 

1 00 

81 


L — Low 
A/ — Middle. 
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Getutal Fieshman Discouvagcment, sho\vs a ciitical ratio of 3*5, and Item 5, 
Grades /Inttcipatedj shows a critical r.itio of 3 8 between the low and middle 
groups. There is a ciitical ratio of 2.1 on both Item I, Profil ft07ti College, 
and Item 2, Success this Year, between the middle and high gioups, and 
Item 7, Faculty Altitude, sliows a critical ratio of 2.7 between the middle 
and high groups. Item 5, Giades Anticipated, shows a critical tatio of 5.0 
between the middle and lugli groups, 

The difiercnccs between the low and \ug\i n^toxm the most sinkings 
which shows that there is a vciy sigruficant difference between the low and 
high groups as to discouiagcment and bvioyancy in the college situation. The 
differences arc statistically significant between the low and the high groups 
for SIX items out of seven on the Ilorrall Scale, ranging from 3.2 to 9.5* 
Item 6, Living Qumteis, shows considerable buoyancy for all three groups, 
with a critical ratio of 1.5 for the difference between the low and high 
groups 

b. Geneial attitudes of discontagemcni and buoyancy The total 
scores on the Discouragcmcnt-Kuoyaiicy Scale appear to give the answer 
to the mam question of the study, “Are students of tlic lowest ranks in in- 
telligence disheartened and discouraged by their college expciience?** Means 
of 34.60, 39.18, and 42.68 were obtained for the low, middle, and high 
groups (average scores per item of 4.94, 5.40, and 6.10 for the low, middle, 
and high groups respectively). As shown in Table 5, the diffeiciiccs of the 
means for three groups on Total Score arc statistically significant tlirough- 
out. The critical ratio is 4,7 for the difference between the low and 
middle groups, 3.5 for the difference between the middle and high groups, 
and 8.1 for the difference between the low and high groups. It appears 
safe to conclude that if the Horrall Seale is measuring discouiagecuent- 
buoyancy, the low group in college aptitude is distinctly more discouraged 
in the college situation than the middle group, and the high group is even 
more comfortable than the middle group. In comparing the low and high 
groups, one finds that the difference in discomfort and comfort oi dis- 
couragement and buoyancy is very great. 

As has been said, the main question of the experiment appears to be 
answered by these findings on the Horrall Scale. Students in the low group 
(at or below the 10th percentile in the ACE Psychological Examination) 
apparently arc markedly discouraged and depicsscd as compared to those in 
the middle group, for whom college work is probably especially adjusted as 
to difficulty, and as compared to those in the top group for whom the work 
is comparatively easy, U appears likely, furthermore, that all factors of 
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group living operate m the same direction as do the academic factorsj 
namely, to discourage those lowest in ability who cannot understand what 
their fellow students expect of them This baffling experience of failure to 
comprehend what is going on in the classroom and m other fields of college en- 
deavor must be cumulative in that each day’s experience must add to the dis- 
couragement and disillusionment of the student as to his ability to cope 
with the college situation and to find later a satisfactory vocational and 
social niche out in the world. 

If a critical ratio of 3 00 is generally accepted as being statistically signi- 
ficant, then ratios of 4.7, 3 5, and 8 1 on a Total Score for a test of a 
psychological nature would appear to be highly significant and should pro- 
voke serious consideiation of the problem of subjecting such numbers of stu- 
dents with low college ability to the discouragement of the college situation 
as indicated on tlic Discouragement-Buoyancy Scale and as suggested by 
general observation. From the mental hygiene standpoint, one must ex- 
perience satisfaction and success at least a substantial part of the time or 
mental health is bound to be lessened, making it often difficult later on to 
reestabhsli faith in one’s own ability and worthwhilcness. 

c. Correlation between djsconraffement-btioyancy and intelligence The 
coefficient of correlation between discouragement-buoyancy as measured by 
the College Experience Scale and intelligence as measuied by the /iCE 
Psychological Examination could not be computed by the usual Pearson 
product-moraeut procedure since the disttihutioo of iirteUigence in this 
study represents a mutilation of the normal curve m that a sample was 
taken from the low part of the distiibution and samples from the middle 
and high parts matched with it The correlation technique suggested by 
Peters and Van Voorhis (14, pages 399-402) to use with quantitative 
variates of unequally spaced intervals did, however, seem available for the 
data of this study. 

The discouragement-buoyancy scores were arranged along the vertical 
axis and the distance from the mean of the distribution figured in standard 
deviation values for the mean of the steps (using the percentage of the 
total number in each step to locate the mean sigma value of the step). 

The intelligence scores were placed on the horizontal axis and the actual 
percentile means used instead of percentages to locate the mean sigma value 
of the step. This appeared to be a more accurate way to locate the sigma 
distance of the step from the total mean because it was known that the 
assumption used to locate steps on the other axis did not apply (namely, 
that the measures all together constituted a full normal curve of distribu- 
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tion) Had each intelligence test scofc been read back separately from its 
percentile value to its sigma value on a normal curve of distribution and the 
mean of the step calculated from these individual sigma values, the mean 
of the step might have had a slightly different sigma value, but it was 
assumed that the difference would not be grc.it and that the added labor 
of the other procedure was not necessary. 

The coefficient of correlation was tlicu computed as a Pcaison r for any 
correlation table. It was then corrected on the vertical axis for broad 
categories inasmuch as there were only 10 steps used in grouping the dis- 
couragement-buoyancy scores, and on the horizontal axis for rectangular 
distribution since the three steps were made up of pr<actlcally the same num- 
bers instead of being the form of a normal distribution. 

The ; as computed and corrected by the above procedure was +.52 with 
a stand .ard error of 05 which shows that there is a definite positive rela- 
tionship between intelligence and discouragement as measured by the Col- 
lege Experience Scale, By multiplying the standard error of the r by three 
and subtracting from -|-,S 2 we have +.37 1 or multiplying by six, +, 22 , 
which indicates that the true correlation between discouTagcmcnt-bvioyancy 
and intelligence is real, in other words, larger than zero. 

Professor I, W Burr, of the Mathematics Department of Purdue Uni- 
versity, evolved a new formula for a multi-serial r to be used with a 
mutilated distribution such as the low, middle, and high samples of the 
present study , This formula is a generalization of that in Peters and Van 
Voorhis (14) for biserial r with wide-spread classes. He himself utilized 
the data herein set forth for intelligence and total scores on the College Ex- 
perience Scale and calculated the r. This method yields a correlation coef- 
ficient of + 364 between discouragement-buoyancy and intelligence. This 
is essentially an estimate of the correlation one would get if all cases were 
chosen rather than the three groups. 

The standard error formula has not been worked out for the new formula 
for multi-serial correlation. However, it would appear that an upper limit 
for the standard error of the r would be 1 — 364 ^ divided by the square 
root of N — I or 206 which is 06 (Probably it is a good deal less than 
this,) Since +,364 is over 60 -^ from zero there seems no doubt but that the 
true correlation is positive. 

The Burr formula as applied happens to follow one of the fundamental 
assumptions of this study in that it does classify cases not by their “absolute 
intelligence*’ but by the percentile location of the cases within their own 
5 cfioo/. The quantitative Variates of unequally spaced intervals formula 
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as applied by the writer gives the cases their “absolute’* intelligence test 
percentiles as of the university as a whole. 

In general the multi-serial r method of calculating the correlation tends 
to verify the unequally spaced intervals method of calculating the correla- 
tion m that both are real correlations and both positive. What the discrepancy 
in size of correlations estimated by the two methods may mean is not at 
present clear. At all eventSj it is apparent that there is a real, positive 
correlation between buoyancy and intelligence in the college situation 

(L Reliabihty and validity. It seemed impossible to establish the 
reliability of the New Scale on Discouragement'Buoyancy by regivmg the 
test, because it appeared likely that having taken the test once the subjects 
might set up defensive reactions such that they would have a certain need 
to check the scale differently the second time Since that avenue was closed, 
it was decided to explore a split-half correlation although that measure is 
probably logically more a test of consistency than of reliability. However, 
a split-half correlation is presented for what it is worth since it is a technique 
which IS frequently utilized 

A problem encountered was which items to put in each half inasmuch as 
there were seven items rather than an even number. Furthermore, it seemed 
that the last two items were of a slightly different sort, exploring areas 
which might show kinds of discouiagcment a little apart from the kind 
covered in the first five items. It was decided consequently to place Items 
1, 3, and 5 together and Items 2 and 4 together and to add Item 6 to the 
first group and Item 7 to the second group thus making the “halves** Items 
1, 3, 5, and 6 against Items 2, 4, and 7. 

After the distributions were made for each of the three intelligence levels, 
it was judged by inspection that there was not a linear relationship between 
the two variables but a curvilinear or some other relationship. Therefore, 
the Pearson product-moment coefficient of correlation did not seem to be 
the correct one to use. The eta and epsilon types of relationship were then 
computed. 

The separate epsilon squares did not reach the 5 per cent point of signi- 
ficance. Epsilon square was — 007 for the low group, for the middle 

group, and 4-101 for the high group Since epsilon is independent of the 
form of the distribution and since a restricted range always lowers the cor- 
relation, it seemed permissible statistically to throw all three distributions 
together This gave an epsilon square of -|-.2131 which has less than a one 
per cent likelihood of being a chance correlation (14). With an 'N {number) 
of 207 and k (number of columns) of 17, an epsilon square at the one per 
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cent level of chrtnce would be .079+. The correlation between ''halves** 
is, then, real and not .i chance relationship. 

Epsilon for the split-half procedure is +.46, a mediui'n, positive corrcla- 
tion. Even tliougli the split-half technique appears tu be a test of con- 
sistency instead of reliability, still whatever it measures we have here evi- 
dence that the two halves of the "icalc appear to be measuring in large part 
the same general human trait. There may be an advantage in having items 
that do not yield an epsilon higher than +,50 for split-halves thus insur- 
ing a wider sampling of different manifestations of the '‘same** trait, 

First, by inspection of the content of items In the Discouragement- 
Buoyancy Scale, second, by the foregoing evidence of fail consistency of 
parts of the scale with other parts, and third, since it seems impossible to 
go back of an individual statement of howr a person believes lie feels about 
something, we conclude that we have as much evidence of validity as could 
probably be secured on a psychological test of this nature. It is believed 
that the seven items in the final College E^cpcncnce Seale are measuring 
what is usually meant by discouragcmcnt-buoyancy 

e> Discarded Herns^Iiojrall Scale, In the discarded items of the 
trial discouragement-buoyancy scale, it will be noted in Table 6 that the 
means did not run consistently from low to rniddle to high as did those of 
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the seven Items presented in Table 2. These items (Intensity of Study, 
Morals in College, Making Friends, Warmth of Friendships, and Personal 
Attractiveness) appear to be measuring something other than the trait or 
tiaitb measured by the seven selected items, all of whose means progress 
in the same diiection. It appeared likely that those five items do not measure 
discouragement-buoyancy of the same general sort that the seven selected 
items do and the five were therefore discarded from the final Hoi rail Col- 
lege Expen ence Scale. 

As IS usual with a self-checking instrument, the question of validity of 
the measuring instrument is a baffling one, and peihaps all that can be 
logically used as a criterion is the fact that whatever the subject says he 
feels about the content of the instrument is what he docs feel in that area. 
One might refer again to the statement of Pintner and Forlano (15) that, 
“There is no geneially acceptable method for the validation of a psycholog- 
ical test.’^ 

By inspection of the total score (calculated from the means of the five 
discarded items) in Table 6, it will be seen that there is very little difference 
m the means of the total scores of the groups, namely, 34 between low and 
middle, and .73 between middle and high, as compared to the differences 
in the total scoie of the seven items m the final scale (see Table 2) where 
the difference is 4.58 between the low and middle groups and 3.50 between 
the middle and high groups The discarded Items showed differences in 
average score per item of .08 and .15 between the low and middle, and 
middle and high as contrasted with the final Discouragement-Buoyancy 
Scale differences in average score per item of 66 and .50 It did not seem 
worthwhile to calculate critical ratios for these differences since they are 
almost certain to be well within the range of chance differences. 

In the item, InteusUy of Shid^, it is to be noted that the low group 
think tliat they study more than most students since the mid-point (5) is 
worded, “I study about as much as most students” and the mean of the 
low group IS 4 81 (The greatest intensity of study was stated at the low 
or left end of the continuum)- However, the high group had a mean of 
4,65 foi this item when many things point to the fact that these students 
do comprehend the subject matter much more quickly and easily than do 
those of the low and middle groups and do not study as assiduously as the 
low group, It IS an inteicsting question as to why the two groups that 
appeal by inspection to be studying so much more and so much less as the 
low and the high groups do still maik themselves almost equal. Possibly 
the high group has never met work of such difficulty that they hfid to study 
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at all, making a little work seem like a great deal, whereas the low group 
all through elementary and high school must have worked Industriously to 
get any academic results at all. 

The item, Mt>rrt/s m College, presents a Uend which indeed might well 
be given further consideration. As shown in Table 6, the high group shows 
greatest concern over morals in college, while the middle group is in the 
middle, with the low group showing least discouragement in this area. The 
differences in means are not great but suggest gicater significance when 
viewed in the light of the means of the Mooney Problem Cheek List where 
again the high group has the most problems in the area of Morals and 
Religion On the Mooney List, also, the low group shows the fewest prob- 
lems in this field, and the mean for the middle group is between the high 
and the low. 

Does this indicate that those higher in intclUgcncc notice and think 
about the discrepancies m the field of moials between the world at large 
and their previous home-town patterns? Docs it mean that they think 
more profoundly about social-moral problems which do not trouble those 
of lower intelligence who do not think very much about them? Docs it 
mean that those of the highest college ability explore wider areas of rela- 
tionships and at the same time do not receive any more help in evaluating 
their new experiences than these simpler and possibly more conforming 
persons who perhaps remain in more familiar grooves? Or have those of 
higher intelligence thought through their stand on moral issues apart from 
their parents^ and home-town patterns and arc of sufficient stamina to stand 
by these opinions and also not ^'follow the herd” in college and yet feel con- 
flict over these ideas? The latter idea was brought out in several sophomore 
Elementary Psychology class discussions during the college year vi^hcn the 
freshmen of the experiment would have become sopliomorcs. 

As to the Items on Mahuig Frievds and Warmth 0/ Fnendships, it is 
known that people of various native intelligences tend to make friends 
near their own level Perhaps in college there are enough students available 
at each level for everyone to have some friends, the low group feeling as 
close to their friends as do the middle and high groups within their levels. 
This fact is suggested by the means of the two items inasmucli as there are 
very slight differences between tlie mean scores of the tliree levels Per- 
haps also It would be intolerable to suppose that one could not make friends 
and that one's friends did not care for one, even though various experiments 
have indicated that when ratings are made by others rather than the person 
himself those of higher intelligence arc better liked by the experimental 
population* 
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The Item on Personal Attractiveness also shows but slight dil¥erences 
between the three levels. The experimenter wonders if the students were 
on the defensive and if the results would have been different had the items 
been woided similarly to the item on general freshman discouragement 
(Item 4- m Final Scale) such <is for the mid-pomt, “I think that most fresh- 
men are quite attractive/* Here again reference might be made to Huntley^s 
findings (8) In that strivings for self-esteem influenced self-judgment if 
the subject recognized that he was judging himself, in that he always 
marked himself above average. The subjects of all three groups of the 
present study marked themselves above avcr<ige or mid-point (5) on the 
scale which was worded, “I am about as attractive as most college fresh- 
men**, 

3. Influence of Faciot:^ Other Than Inielltgence 07i DiscouiagemenU 

Buoyancy 

Whether one is organized or unorganized, whether one is supported by 
one’s family or is working one’s way through college, whether one is a man 
or a woman appears to have nothing to do with how discouraged or buoyant 
one is, (See Table 7.) In striking contrast is the fact presented above that 
one*s position in the scale of intelligence in the group with which one goes to 
college IS apparently the powerful factor in causing one to be discouraged or 
buoyant. 

Because of the way m which the experiment was set up, it is possible to 
summarize the scores for all oiganized students and similarly for all un- 
organized students with all other factors m the experiment, including intel- 
ligence, equated. In the same way, totals can be calculated for all family- 
supported students and for those earning money to put themselves through 
college. 

The situation with respect to summarizing for sex is a little different 
inasmuch as all but seven of the women m the experiment were concentrated 
in one school which had in it no men students Consequently, in the sum- 
maries for men and wonacn the factor “academic school” is not equated 
although all other factors are equated. 

a. Organized as compared to unorganized The mean score for the 
organized students (all levels together) was 38.30, and for unorganized 
students, 38.96, giving a difference of .66 in favor of the unorganized as 
to buoyancy The critical ratio of this difference is .63 (see Table 7), 
apparently a puiely chance difference. 

b. Family-supported as compared to earning. The mean score (all 
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levels together) for the family-supported students was 38 21 and foi stU' 
dents earning all or part of their expenses 40.32, giving a difference of 2.12 
(see Table 7) The critical ratio of this difference is 2 12 which is much 
more significant statistically than the difference between the organized and 
unorganized students. It happens that the majoiity of students earning 
money are fioin one school and m many cases these students come from 
rural communities where they have been earning money for several years, 
Pei haps because of their past experience, they feel no discouragement at 
having to help support themselves in college. It should be noted further 
that the college in which most of these self-suppoi ting students are enrolled 
IS one m which self-suppoit is the usual pattcin. Perhaps also, the family- 
supported students in many cases feel more dependence upon their families 
and have undergone less psychological weamng Furthermore, the schools 
are not actually equated m the comparison of family-supported with self- 
supported students 

In this study m the school in question, 38 subjects were self-suppoiting 
or partially so and 26 were family-supported. Outside the school in question, 
theie weie only 20 self-supporting students or those earning money out of 
the other three school groups The mean discouragement-buoyancy score 
of the school in question (all levels) was 39.80 The mean for all the othei 
school groups together was 38.34 There is here a diffeience of 1 46 m 
means, with a standard error of the difference of .82, giving a critical ratio 
of 1 8. This suggests that the clement of self-support or partial self-support 
has not bern fully isolated in this summary and that what may be being 
observed here is the greater buoyancy of one school rather than self-support 
as such 

The mean intelligence score of the present sample of the school jn question 
was 36.29. The mean for all the other school gioups together was 50.24. 
The fact that the *^absolute** intelligence of this school group was lowei 
than that of all the lest of the schools in the experiment suggests that the 
academic work of that school is easier than the work of other schools. This 
in turn seems to indicate that it may be success in academic work rather 
than pleasure in self-support that may account foi the higher buoyancy of 
self-supporting students in this study. 

Washburnc (20) studied 119 freshmen and 119 junioi women at Syracuse 
University for whom the intelligence, home conditions, college activities and 
affiliations were ascertained. Among his findings he reported that, ^‘When 
the degree and number of differences in total social adjustment ate consid- 
ered, the girls who earn part of their way through college are the most 
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superior of all the compared groups in nearly all phases of social and emo- 
t[onal adjustment. Whether work causes the social adjustment, or the 
superior adjustment causes the girls to be willing and able to work their way 
through college, or whether the causation is circular is a matter of specuU' 
tion ” Hale (6) reports almost opposite findings in comparing earning with 
family^supported women students at Purdue University in 1934, She found 
thcat employed women students as rated on the Bernreuter Personality In- 
ventory w^cie less well-balanced emotionally, less gregarious, less sociable, 
and less dominant than women students who were not gainfully employed. 

c Men as compared to tuojnett. The mean score for the men students 
was 38.42 and for the women students, 39.60, giving a difference of 1.18. 
The critical ratio for this difference is 1.2 (see Table 7) Women students 
here appear to be slightly more buoyant than men students, but the dif- 
ference with this N IS well within chance. 

4. Op tlw ls?n -Pesstm ism ( C ha n t-M ye rs ) 

As was pointed out above m the discussion of tests used in the study, al- 
though the Chant-Myers Stale seemed likely to be too gioss a measure- 
ment, discriminating only great extremes, it offered a possibility of explora- 
tion in the field of discouragcmcnt-buoyancy, Chant and M 3 ^cri> (2) stated 
that the degree of differentiation at the upper or optimistic end of the scale 
does not seem adequate for undergraduate subjects. This agrees with the 
findings of the present study as the means of 7,24, 7.33, and 7.17 for the 
low, middle, and high groups respectively indicate (see Table 8A). The 
critical ratio of the difference between the low and middle group is S; be- 
tween the middle and high groups, 9 ; and between the low and high groups, 
,4 These differences arc not Urge enough to be significant However, the 
results show that all three groups are normal as compared with the group of 
mental hospital patients used by Chant and Myers in the construction of 
the scale who showed both extreme depression and extreme elation. 

The mean score for the total number in the present study was 7.28, as 
compared to the score of 7.56 for Purdue University undergraduates re- 
ported by Whistler and Remmers (21) The latter study was made in 
April, 1937, and the subjects were above the freshman year in college 
which may account for the lower mean of the group of the present study 
This may be reflecting the fact which Washburne (20) pointed out in 
his study comparing freshmen to juniors as to adjustment to the college 
situation and to life in general, namely, that a freshman has a harder time 
There might be a possibility, of course, that the date of the present study, 
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TABLE SA 

Pessimism “Optimism as Measured bv Ciiant-Mvers Scai.r 
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the spring following Pearl Harbor, might affect undergraduate buoyancy. 
The average mean score of 7.28 for the freshmen of the present study is 
slightly higher than the mean score of 7 10 for 300 undergraduates at 
Toronto University and is clearly higher than the mean score of 6.10 for 
117 employed men as repoitcd by Chant and Myers (2). 

Our results do not agree with the findings of Whistler and Remmers 
(20) that there was a low positive correlation between psychological per- 
centiles and optimism as measured by the Chant-Myers Scale The mean 
of the low group (7 2+) IS slightly lower than the mean for the middle 
group (7 33), but the high group is not correspondingly higher. The ex- 
perimenter thinks that perhaps the test was given at a disadvantageous posb 
tion m the battery since it was the final scale to be marked and the sub- 
jects may have become so weary as not to have given the test as careful a 
reading as the preceding tests in the battery. How this would affect the 
score IS, of course, not known. Our conclusions are in agreement with 
those of the authors of the scale in that the measuring device does not 
differentiate closely enough toward the upper or optimistic end of the scale, 
and depending on how it is to be used it should perhaps be revised with 
that defect in mind as the authors have suggested. 

According to the findings of the present study, the Horrali Scale ap- 
parently does measure discouragement-buoyancy more finely at the fresh- 
man level, whereas the Chant-Myers differentiates between the extremes of 
pessimism and optimism. 
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5. Gollcffe Ptohlems — Moo?iey Check List 

As ^vas pointed out above in the discussion of tlic battery tests used in 
the study, the Mooney Problem Cbeclc List presents a laige number oi 
items (330) which are classified into 11 general areas of college experience, 
Mnny of the items counterbalance others in the same area; consequently, 
the list as oiganizcd at present docs not lend itbcU well to statistical analysis. 
However, the items do present an intetestiug ariay of problems of college 
students and it was decided to include the Check List in the battery of tests 
for this reason 

The experimenter wondered wliether the students of the lowest reading 
ability could comprehend all of the items, She had tried out the Cheek 
List on a few students of slightly higher ability than the experimental group 
and found that they did not understand the meanings of the woids used m 
several of the items, After compiling the results from the Reading Test as 
given below, and finding that the reading ability of tlic low group was as 
low as the sixth grade (elementary school) for some students, with the 
mean at about ninth grade level and with 33 out of tlic total 70, or nearly 
one-half, with a reading ability less than the ninth grade level, one wondered 
how many of the statements of problems could really be read by a student 
of ninth grade ability or below It is not clear how reading compichcnsion 
would affect the Mooney score* It is possible that the poor readers have 
checked fewer problems than they would have if they co\ild have com- 
prehended what they read* If this should be true, then the discouragement 
score registered on Mooney by the low group in this study is perhaps over- 
conservative 

The means of the number of problems checked by the low, middle and 
high groups are presented in Table 9 The areas wliich show the largest 
number of problems checked by the low group, the next largest number by 
the middle group, and the fewest by the high group are; (5) Personal- 
Psychological Relations, 4,34, 3*50, and 3.04; (9) Adjustment to College 
Work, 7 74, 5 00 and 2 52, and (11) Curriculum and Teaching Proce- 
dures, 3.63, 3.44, and 3.33 

The area, (5) PeTSo?tal-Psycholofftcal Relations j includes problems such 
as “Moodiness, having the ‘blues’,” “Not doing anything well,” “Too easily 
discouraged,” “Lacking sclf-confidcnce,” and “Afiaid of malcing mistakes” 
very often checked by the low group. 

The area, (9) Adjnstrneni to College Work, presents an alarming picture 
for the low group For instance, one student in the low group chosen by 




TABLE 9 

Moonby Problem Check List — College Form 
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*'Not smart enough in scboinsiic >^aya’' 

*'Unablc to express myself in words'* 

‘Worrying about examinAtlonB" 

“Not gcuing studies done on tune” 

“Unable to concentrate well" 

“Afraid to apeak up m class diacoaaiona" 

“Vocabulary too limited” 

“Weak in writing" 

“Weak in spelling or graminnr” 

' “Slow in rending” 

This IS a total of 17 problems cheeked out of a possible 30 problems In 
this area> all 17 of which the student called serious problems of his He 
had checked a total of 25 on the entire scale. If this student was willmg 
to admit on paper that he had this number of serious problems in the 
area of Adjustment to College Work, one can well imagine the great 
amount of discouragement and defeat that he was feeling. This is not an 
unusual case but is, rather, typical of a laigc nunriber of students in the low 
group. 

In the area of Curriculum and Teaching Procedures (U), the problem 
worded as ^^Inadequate high-school training*’ was often clieckcd. In certain 
psychological clinic work which the writer has done with students of low 
college ability, this point was often brought up, namely they frequently said 
that they had had a poor high-school background and wished they had 
*Wdicd m high schooU" Here again it might be suggested that a wise sys- 
tem of vocational guidance in high school would have guided these who 
had low college aptitude, little ability to do abstract thinking, into lines of 
endeavor in which they could have been successful, thereby producing 
the mental well-being which constitutes so much of the satisfaction and 
happiness of any individual 

In considering the total number of items underlined (Table 9), one 
finds that the mean number of problems for the low group was 33,36, for 
the middle group 29,58, and for the high group 26.76. The total number 
of problems circled or those problems considered serious was 1 1 73 for the 
low group, 10.86 for the middle group, and 10.18 for the high group. 

The gloominess of the student may be indicated by the percentage of 
his problems which he feels are serious problems. The percentage of under- 
lined Items which were circled showed again that the low group liad the 
highest percentage, 34.15, the middle group next, 30.45, and the high 
group the lowest percentage, 29.35 

These three sets of figures show that the low group indicated the 
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largest number of problems (underlined), the largest number of serious 
problems (circled), and the largest percentage of serious problems com* 
pared to total problems (total number circled divided by total number 
underlined), in spite of the fact that they had by far the lowest reading 
ability as shown by the Reading Test scores given in a later table. One can 
but raise the question as to bow many more problems the students of the 
low group would have checked had their reading ability been equal to that 
of the middle or high group. 

Here again in three areas of the Mooney Problem Check List (Per- 
sonal-Psychological Relations, Adjustment to College Work, Curriculum 
and Teaching Procedures) in the Total Number Underlined, in Total 
Number Circled, and in Percentage of Underlined which were Circled, 
we find the low group with the largest number of problems, the middle 
group with the next largest number, and the high group with the smallest 
number These findings arc in absolute agreement with the findings on 
discouragement-buoyancy as measured on the Horrall College Experience 
Scale in which the low group showed a discouragement which was statistical- 
ly significant when compared with the middle group. The high group 
sliowed a buoyancy which was statistically significant when compared with 
the middle group, and strikingly significant when compared with the low 
group The findings on the Mooney Problem Check List therefore reinforce 
the conclusion reached \n connection with the discouragement-buoyancy 
scale findings, namely, that the low group in college aptitude is subjected to 
a tremendous amount of pressure in the college situation causing a discour- 
agement which should no longer be overlooked, the realization of which 
must certainly constitute a moral responsibility resting upon a university 
to remedy the situation in the best possible way. 

As was stated previously, there is a mixture of items of opposite noeaning 
in each of the Mooney categories. Consequently, a detailed statistical 
analysis of the Mooney scores does not seem justified. The author hopes 
at a later time to arrange the itcnis in new categories and examine these 
new categories statistically Meanwhile, questions of significance of dif- 
ferences were investigated only on the three types of total scores and on 
three individual categories (see Table 10). The author also plans to present 
later an item analysis of the 330 items to show which problems are most 
prevalent at Purdue University and which are least prevalent. 

Table 10 shows the differences of the means of the three areas in which 
the low group shows the greatest discouisigtment (by checking the great- 
est number of problems), the middle group the next highest buoyancj^ and 
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TABLE 10 

Differences of Means and Critical Ratios in Several Mooncy Prodlem 
Check List Scores 
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the high group the highest buoyancy* As will be noted, the critical ratio 
for the difference between the low and the high gioup in Personal-Psycho- 
logical Relations is 2,2, which approaches significance* The differences 
between the means for Adjustment to College Work arc significant statisti- 
cally in that the critical ratio for the difference between the low and the 
middle group is 3 4, between the middle and high group 4.3, and between 
the low and high group 7.6. These findings in this area agree very 
closely with the critical ratios for the differences in the means for Antici- 
pated Grades in the Horrall Scale, and reinforce the conclusion that the 
low group is facing tremendous discouragement in this field 
As will be seen in Tabic 10 the three total scores do not yield statistically 
significant differences, but the fact that they progress in the same direction, 
namely from low to middle to high, seems to have some significance* 

It is interesting to note how closely the findings on the Mooney Problem 
Check List of the freshmen at Purdue University parallel those of the 
freshmen women at Ohio State University, Mooney (12) reports the 
average number of problems marked as 29,8 with a range from 3 to 106 for 
a sample of 171 freshmen women living in the dormitories at Ohio State 
University. The above sample of 171 women was made up of about one- 
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third lepresenting well-adjusted individuals, one-third repiesenting poorly 
adjusted individuals, and one-third representing cases m the middle area 
as to adjustment, according to the opinion of graduate resident counselors. 
The average numbei of problems checked by the 207 freshmen in the 
present study was 29.9 with a range from 0 to 121. 

Table 11 shows the average number of problems checked by the Ohio 

TABLE 11 

Comparison of Average Number of Problems Checked on Mooney Problem Check 
List by 171 Ohio State University Freshmen Women and ^07 
Purdue University Freshmen 


Area 

Ohio State 
University 

Purdue 

University 

Adjustment to College Work 

5.4 

51 

Personal-Psychological Relations 

4.2 

3.6 

Social and Recreational Activities 

3 3 

4.3 

Health and Physical Development 

3.1 

28 

The Future Vocational and Rducat 

2S 

31 

Curriculum nnd Teaching Procedures 

28 

35 

Social Psychological Relations 

21 

23 

Courtship, Sex, and Marriage 

1.9 

26 

Finances, Living Cond. and Employ, 

1 5 

1,8 

Morals and Religion 

1 5 

1 5 

Home and Family 

1.3 

1.4 


State University freshmen women in each of the 11 areas of the Problem 
Check List as compared with the average numbers checked by the 207 
freshmen at Purdue University who were subjects in the present study. 
It IS surprising that the average number of problems in each area parallel 
each other so closely for the freshmen in the neighboring universities. These 
figures offer the executives of such educational institutions information 
concerning the types of problems which the students are encountering in 
their first year of college, problems with which they presumably need 
immediate help. 

6. Ascendaiice-Subinission (Allport Reacitori Study) 

It was pointed out in the discussion of tests used in the battery that it 
seemed likely that the Allport Ascendance-Submission Reaction Study is 
a measurement of more thoroughly established personality traits and probably 
would not respond quickly to current conditions of college success and 
failure. Since it seemed of interest nevertheless to determine how ascendant 
or submissive the subjects of this study were, it was decided to include the 
test in the battery used 

Table 12A presents the mean scores on the A-S Reaction Study, namely, 
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TABLE tZA 

AsCENDAf^CE-SuDMlSSlON AS MBASURPD DY THE AlLPORT REACTION StuDY 


Low 


Middle 

High 

(Eicpcdmcntal) 

Controi 

Control 

M 


A/ 

M 




'it 'dUI 

—3,0 


—6 05 

+*30 

2M 

17.30 

2.12 17.25 

2.33 19 25 



TABLE 12B 



SlGNUlCANCE OF DlFFFRBNCfiS ON AS STUDY 

L minus M 

/f minus j\f 

// minus L 

Diff, 


DilF 

Diff. 

'dill 

CR 

^diff 

^diff 

3 05 


6.35 

3 30 

2.97 

1.0 

3. IS 2.0 

3 12 1.1 


L — Lovi?. 

-A/ — Middle. 
//-High. 


— 3,0, — 6 05, and -h,30 for the low, middle, and high groups respectively, 
Table 12B shows the significance of differences for the tlnce groups ixi terms 
of critical ratios. There was a critical ratio of 1,0 for the difference bc' 
tween the low and middle group; a critical ratio of 2,0 for the difference 
between the middle and high groups, and a critical ratio of l.I for the 
difference between the low and the high groups. The critical ratio for the 
difference between the middle and the liigh groups is the only one of the 
three that might be considered to even approach statistical significance. 

It is somewhat surprising to note that the middle control group shows 
the most submission as measured by this Reaction Study, the low group is 
tiot quite as submissive, and the high group registers a slightly positive or 
ascendant tendency However, as indicated in the Manual of Directions, 
Scoring Values, and Norms, the average on the form for men ranges from 
+4 to~4 and on the form for women from +10 to 0, 

The results of the A-S Reaction Test as given above seem to indicate 
that there is no correlation between ascendance-submission and intelligence 
This IS in absolute agreement with the findings of Ruggles and Allport 
(17) in that various unpublished studies agree that there is a zero or 
negligible relationship between ascendance-submission and intelligence as 
measured by tests. Render (1) also found no significant correlation be- 
tween intelligence scores of 192 sophomores, expressed in percentiles, and 
ascendance-submission scores. 
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The question of low reading ability for the low or experimental group 
might be raised here also. The AS Reaction Study was tried out on a 
person of reading ability between the sixth and ninth grade and many of 
the words were not understood# One wonders then if the low group had 
been able to read as well as the middle group if their score would have been 
lower. One also wonders if the low group has developed a defense mechan- 
ism against the world to compensate for their feelings of inferiority in an 
academic situation or discouragement in general 
There is no significant difference m ascendance-submission between earn- 
ing and family-supported students However, the difference between organ- 
ized and unorganized students yields a critical ratio of 2.2 which means 
that the organized students are probably more ascendant than the unorganiz- 
ed. Whether the fraternities select the more ascendant freshmen or whether 
pledging to a fraternity makes one more ascendant is a question for con- 
jecture, 

7 Reading Ability (Thorndtke'McCall) 

The reading ability of the three groups m the experiment as measured by 
the Thorndike-McCall Reading Scale (T Scores) is shown in Table 13A 


TABLE 13A 

Reading Adility as Mfasured by the Thorndike-McCall Reading Scale (T Scores) 


Low 

Middle 

High 

(Experimental) 

Control 

Control 

M 

M 

M 

^disi 



60 18 

65.42 

69 08 

63 5 26 

64 5.22 

81 6 70 


The mean score of the low group is 60 18 which corresponds to about a 
ninth grade reading ability Thirty-three out of 70, or nearly one-half of 
the total low group, had a reading ability langing from sixth grade (elemen- 
tary school) to ninth grade The mean score for the middle group was 
65 42 which IS just below 12th grade level. The mean score for the high 
group was 69 08 which corresponds to a reading ability just above the 13th 
grade level 

The diffeience in means and the significance of differences are presented 
in Table 13B, There is a critical ratio of 5.8 for the difference between the 
low and the middle groups; the difference between the middle and the 
high groups shows a critical ratio of 3 6, and the difference between the low 
and the high groups shows a critical ratio of 8 5 These arc all statistically 
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TABLE 13B 

S1G151FICAKCE OF DltFEHl- NCtS ON TUORKlIllCtt-McCAlL REAblNG SCAU 

M minus /. ii minus M // minus I 

Diff. Diff. 

s a4 3 <16 s 80 

,90 5 8 1 0^ 3 6 L03 3.5 


L Low. 
A/— Mtci;i?€ 
// — HigU. 


significant diffcrcnccsj with the ratio between the low and the high groups 
strikingly so. 

The correlation coefficient was calculated for reading ability and Intel- 
ligence by the quantitative variates witli unequally spaced Interval pro^ 
ccdufc described by Pcteis and Van Voorbis (14) and used for the cor- 
relation between the discoutagemcnt-buoyancy and intcUigence as indicated 
above, The r so calculated was +.58 with a standard eiror of the cor- 
relation coefficient of .05, This shows, therefore, that contrary to some 
prevailing opinions there is not a perfect, or very high, positive correlatioa 
between Intelligence and reading ability. 

There was quite a large range in each of the three groups and considerable 
overlapping in reading scores. In other words, the low group ranged from 
sixth to 14th grade ability (T score 48 to 73); the middle group ranged 
from seventh grade to I5th grade ability (T score 54 to 81); and the high 
group ranged from seventh grade to 15tli grade ability (T score 54 to 89). 

The fact that the middle and high groups have some students who have 
a reading abilltj' as low as the seventh grade indicates stiongly the need for 
remedial reading work for these students who could obviously accomplish 
so much more if they could read more efficiently. The situation of the low 
group IS much more serious because of the greater numbers who have a 
reading ability below a mlntmum which would enable the students to study 
their college subject matter efficiently. This reading performance must, 
of course, contribute to their failure jn doing Si^tisfactory work in the 
academic situation. It is probably impossible, liowcvcr, to raise appreciably 
the reading performance of the students in the lowest 10 per cent of the 
college distribution of intelligence; hence the low reading scores of these 
students appear to point in the same direction as the mam theme of this 
study, namely that such students should be protected fiom tasks which are 
manifestly of impossible difficulty for them. 
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8 Some hiierrelaitonshtps between Factois 

In order to study the question of whether combinations of categories 
might show some effects on discouragement-buoyancy which one category 
alone did not show, the combined effect of (^) status ns to social organiz- 
ation and {b) source of support was studied in a somewhat informal manner 
The four possible combinations of these two factors are presented in Table 
14 (1 Unorganizcd-Family-supported; 2. Organized-Family-supported ; 

3 Unorganized-Eainmg; 4. Organized-Earning) with the scores of the 
four groups on (^) Horrall Scale of discouragement-buoyancy; {h) Per- 
centage of serious problems on Mooney Problem Check List; (c) All- 
port Ascendance-Submission Reactions, {d) AGE Intelligence Percentiles. 
The critical ratios between the mean scores of the foui different groups 
are ^also picscnted in Table 14 

The one critical ratio appioaclung significance between any two of the 
four categories is a critical ratio of 2 0 between Horrall discouragement- 
buoyancy scores of unorganized family-supported students and unorganized 
earning students, the latter being more buoyant. It is to be noted, how- 
ever, that the moie buoyant group (unorganizcd-eainmg) has a higher 
mean intelligence, 50 45, than the more discouraged group (unorganized- 
family-supported) which has a mean intelligence score of 45.02. 

The percentage of serious problems marked on Mooney goes in the same 
direction on these two groups as the Horrall discouragement-buoyancy 
score, the more buoyant group having the smaller percentage of serious 
problems (30 20) and the more discouraged group having the higher per- 
centage of serious problems (32 40). There is not a significant difference, 
however, between the two Mooney means, the critical ratio being 0 6. 

These two findings suggest that possibly the unorganized student has 
greater buoyancy when he has the reassurance of earning money, but it is 
to be noted on the other hand that it might be only the higher intelligence 
of that group that accounted for its higher buoyancy. 

On the slim basis of the data presented in Table 14, with its low 
critical ratios and in ceitain cells a small number of students, one might 
say that if one were family-supported it would make no difference whether 
one were organized or unorganized. On the othei hand if one belongs to 
a fraternity or a sorority, one may be more buoyant if one is earning one's 
own money (N = 5) rather than being supported by one's family. It 
appears to be better if one is earning money, to be unorganized than to 
belong to a fiatcinity or a sorority 

A concealed factor which docs not become apparent is one mentioned 
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TABLE 14 

Some Intiirrelationships between Factors 



Unorganized 



Organi7ed 




means 


CR 

means 

CR 

Totals 


Horrall Scale 

Mooney % 

38 22 

0 03 

38.19 


38 21 

Family- 

serious prob. 

32.40 

02 

31.70 


32 20 

supported 

Allport 

— S 10 

1.7 

,55 


—3.30 

Intelligence 

4S 02 


44 96 


45 00 


JV- 102 



A^-47 




(L-35, M-38, //-29) 



(Z.-18, JIM4, 7/-15) 


149 


Horrall Scale 


2 0 


04 


Critical 

Mooney % 






ratio 

serious prob. 

30 20 

06 


0.4 



Allport 


07 


08 



Horrall Scale 

40 40 

0.1 

39 40 


40,32 


Mooney % 
serious prob 

30 20 

20 

18 00 


29.15 

Earning 

Allport 

—2.90 

1 0 

10 00 


—1.80 


Intelligence 

5045 


40 28 


49 58 





AT-S 




(Z-15, f/-23) 



(L-2, M-1, r/-2) 


58 


Horrall Scale 

Mooney % 

38.96 





Totals 

serious prob. 

31 65 


30 40 




Allport 

—4 35 


145 




Intelligence 

46 88 


44.51 




iV-l5S 



at- 52 


207 


Horrall score — larger score, favorable 
Mooney score— smaller score, favorable 
Allport score — higher positive score, ascendant 


Z. — Low group 
M — Middle group. 

H — High group 

above, that the earning students were predominantly from School A'’ 
amongst whose population the tradition of self-support is well established 
and in which the academic requirements may be easier than in the other 
schools. Another confusing issue which is evidenced in the sub W's in un- 
organized groups is that certain high students from School W began to 
earn money after the subjects of the experiment were selected. Consequently, 
the cheerfulness of the unorganized-earning quarter of Table 14 may be 
as much or more due to the addition of high intelligence students from 
School W as to the students from School X who arc used to self-support 
and have an easier academic program 

The Allport means show the following progression from ascendancy 
to submission in the four quarters of Table 14, The organized students 
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who are earning money are the most ascendant ( + 10,00, N=^5). The 
family^supported organized students come next (+55) The unorganized 
students who are earning money are on the submissive side of the Allport 
scores ( — ^2 90) The family-supported unorganized students come last 
in the series with the most submissive score ( — 5.10). What \s the mean- 
ing of these interrelationships with ascendancy-submission is not clear and 
the critical ratios involved do not justify much speculation, but the findings 
suggest that in order to do battle with hard circumstances in tlic matter 
of financial difficulties one apparently needs to be more ascendant than 
onc^s social group, unorganized or organized (The more submissive stu- 
dents faced with financial problems perhaps have not come to college.) 
Furthermore the suggestion again arises that frateinities and sororities 
may tend to select students with already established ascendant rather than 
submissive traits In any event, as has been said before, it appears likely in 
this experiment that the Allport traits are not responding to current situa- 
tions but do represent general personality tiends set up before one comes 
to college It IS to be remembered that the subjects of this experiment were 
freshmen. Possibly a longer period in college would affect Allport ratings 
more 

13 , Summary, Discussion, Conclusions, and Recommendations 

1. Siimrnafy 

1, The experimental group of the study included all freshmen enter- 
ing Purdue University in September of 1941, still in school m April of 
1942, who weic at or below the tenth percentile in the ACE Psychological 
Examination scores, and at or below the thirtieth percentile in the English 
and Mathematics Entrance Examination scores One control group was 
chosen from the middle range in Psychological Examination scores, 40th 
to 60th percentile, and between the 30th and 70th percentile in the English 
and Mathematics tests. Another control group was selected from the same 
limits at the top of the distribution as the low (experimental) group had 
at the bottom, namely, at or above the 90th percentile in Psychological 
Examination scores and at or above the 70th percentile in the English and 
Mathematics tests. The middle and high control groups were equated 
witli the low (expeiiraental) group as to sex, academic school at Purdue 
University, membership in a social fraternity (“organized*' or “unorgan- 
ized”), and financial status, whether earning money or being family-sup- 
ported. Since the numbers in some of the schools were so small, they were 
combined with others whose difficulty of subject matter was judged to be 
about the same, thus making four school groups. 
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The number in the low (experimental) group was 70, in the middle 
group, 68, m the high group, 69, making a total of 207 subjects. 

2. The mean intelligence test score in terms of percentiles for the low 
group was 4.80, for the middle group 47.07, and for the high group 87.59. 

3. The distribution of intelligence in the four academic schools was 
markedly different, necessitating a change in the intelligence test limits 
originally desired. The three groups of subjects (one experimental and two 
control) were, howevei, drawn from the same relative position in each 
academic school group. The means of the Psychological Examination scores 
in Purdue University percentiles ranged from 3.64 to 5.79 foi the low 
(experimental) group, from 40 83 to 50.52 for the middle (control) 
group, and from 74.22 to 95.52 for the high (control) group. 

4. A new scale was created to measure discouragement-buoyancy in 
the college situation, the Horrall College Experience Scale. Five items 
of the trial scale were discarded after it was found that they appeared 
not to be measuiing this particular trait. The final scale consists of seven 
areas, each to be cliecked on a nine-point continuum ranging from discouiage- 
ment to buoyancy. 

5. The low group showed genuine discouragement as compaicd with 
the middle group, and a much gi eater discouragement when compared with 
the high group The discouragement-buoyancy total scores on the Horrall 
College Experience Scale were 34,60 for the low group, 39.18 for the 
middle group, and 42 68 for the high group The critical ratio for the 
difference between the low and the middle groups was 4.7 ; for the difference 
between the middle and high groups, 3 5 ; and for the diffeience between 
the low and the high groups, 8.1 These differences arc all statistically 
significant, the difference between the low and the high groups being strik- 
ingly so 

6. The correlation between intelligence and total discouragement- 
buoyancy scores shows that there is a positive relationship between these 
two traits. The r as calculated by the Burr adaptation of the biserial r 
formula is 4-. 36 with an estimated standard error of .06 The r as cal- 
culated by the quantitative variates of unequally spaced intervals technique 
IS + 52 cfc.05. 

7 The means of the scores on the Chant-Myers Optimism-Pessimism 
Scale showed these college students to be normal when compared to the 
mental hospital patients studied in the construction of the oiiginal scale, 
but there weie no statistically significant differences between the low, 
middle, and high grovips. 



BERNICE MOODY HORRALL 


239 


8. The scores on the Mooney College Problems Check List showed the 
low group to have the greatest number of problems, the middle group to 
have the next largest number of problems, and the high group to have the 
smallest number of problems m the following areas: PersonaLPs/cholog- 
ical Relations, Adjustment to College Work, and Curriculum and Teach' 
ing Procedures. The same progression from low to middle to high ap' 
pcared in the three types of total scores, (rt) total number of problems 
(underlined), (^) total number of serious problems (circled), and (c) 
percentage of serious problems among total number of problems (percent- 
age of underlined items which were circled). 

Because of the way in which items are grouped in the Mooney Check 
List, elaborate statistical work does not seem justified However, in the 
aiea of Adjustment to College Work, the critical ratio for the difference 
between tlie low and middle groups is 3.4, for the difference between the 
middle and the high groups +.3, and 7 6 for the difference between the 
low and high groups, the low group showing the greatest number of 
problems in this area. 

9, There was no appaient correlation between ascendance-submission 
as measured by the Allport Reaction Study and intelligence However, 
theie was a ciitical ratio of 2 2 between the means of the organized and 
unoiganized students, showing that the organized students are probably 
moie ascendant than the unorganized students. 

10, The mean scoie for reading ability as measured on the Thorndike' 
McCall Reading Scale was at about ninth grade for the low group, ju&t 
below 12th grade for the middle group, and just above the 13th grade level 
for the high group 

11. No statistically significant differences appear m total discourage- 
ment-buoyancy scores as measured by the <H or rail College Experience 
Scale between organized and unorganized students, between family-sup- 
ported and self-supporting students, or between men and women students 

2. Discuss ton 

There are certain aieas in the experiment which it appears to the writer 
might be improved and certain additions which might be made in a further 
study, as follows* {a) It is not known whether the new final scale on dis- 
couragement-buoyancy would yield quite the same results with the five 
discarded items omitted or whether they serve a useful purpose in gwing 
a ^^padding” to the seven items which were retained in the final scale 
{b) The factor of financial support might be handled in a different man- 
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ner in a further study; that is, the factor might be classified as family- 
supported, partial self-supporting, and complete self-supporting, (c) Other 
instruments such as The Social Adjustment Inventory of Washburne (20), 
a test showing various phases of emotional and social behavior, might be 
included in the battery of tests to enlarge the area of student behavior to 
be studied, (d) Some of the instruments used in the study might be omit- 
ted in a further study, for instance, the Chant-Myers Optimism-Pessi- 
mism Scale inasmuch as it contributes no pertinent information except 
that the students fall in the ‘‘normal*' group. 

3. Cojichiswns 

The conclusions to be drawn from the experiment arc as follows; The 
group low in college ability experiences great discouragement as compaied 
to the middle group and a very great discouiagement when compaied to 
the high group, with the high group showing greater buoyancy than the 
middle group. The factor of being organized or unorganized, being family- 
supported or self-supporting, being a man or a woman appears to have little 
to do with the degree of discouragement or buoyancy in the college situa- 
tion, So fai as the results of this study go, the crucial factor is the stu- 
dent’s intelligence as compared to the group he is in, 

The number of college problems encountered are greatest for the low 
group, next greatest for the middle group, and smallest for the high group, 
The reading ability of the low group is very Jow, tliat of tJie middle group 
IS medium, and that of the high group is highest. There is at the same 
time a wide range in each group and considerable overlapping in scores 
between groups 

Those students who are low in intelligence as measured by the /ICE 
Psychological Examination appear to constitute a radically different gioup 
from those who are in the middle or at the top of the distribution. The 
dally frustrations and failures and the consequent discouragement of the 
low intelligence students as mirrored in all significant measurements used 
m this study place them as a group apart. The middle and high groups in 
intelligence have apparently a gcncially similar college experience as indi- 
cated by the fact that in all significant measurements of this study there 
IS less difference between the two upper groups than between the middle 
and low groups The low group is so much fiiithcr below the middle 
group in discouragement than the high group is above the middle group in 
buoyancy as to make it justifiable to say that students low in intelligence at 
Purdue University constitute a distinctly separate population whose needs are 
apparently being exceedingly poorly met at the present time, 
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The total picture then for the low group is great discouragement and 
the facing of almost insurmountable problems in the academic situation. The 
middle group, for whom the level of difficulty of subject matter is adjusted, 
feels comfortable in the college situation, and the high group experiences 
a greater buoyancy because of their greater ability to do abstract thinking 
and thus to succeed easily in the college academic situation, 

4 Recofjimendations 

The following recommendations are offered in the light of the findings 
of the present study together with the writer’s experience in psychological 
clinic work with students of low college aptitude and her work as an assis- 
tant for two semesters with the elementary psychology course at Purdue 
University, 

1 The above conclusive evidence that the low group experiences 
great discouiagement and fails to achieve success in the college situation 
stiongly suggests that the university should raise entrance barriers, making 
It impossible for those low in college aptitude to enter a situation in which 
from the outset they are bound to face discouragement, defeat, and eventually 
a doubt as to their own ability and worth, 

2. Until the university can bring itself to adopt the above more drastic 
pioceduie, it should offer a one-ycar curriculum for the students low m 
college aptitude, and then guide them into jobs commensurate with their 
abilities with a feeling that they can perform a worthwhile service to society 
in general instead of allowing them to leave the university with an over- 
whelming feeling of failure, defeat, and disillusionment 

3. A counselling service staffed by people with special training should 
be set up by the university to provide efficient, intelligent, and sympathetic 
help for the problems which not only the low group but also the middle and 
high groups encounter 

4. The reading scores are positive evidence that the university is in 
urgent need of a remedial reading program for the middle and high groups 
so that these students may more efficiently prepare the assignments in college 
courses 

5. Lastly, It IS hoped that the university, realizing the enormous waste 
of brain-power which exists, will offer to the group high in intelligence a 
special curriculum with specially designed courses which would give these 
brilliant minds an opportunity to develop their latent capacities to the 
fullest extent and thus enable them to go out after graduation fully equip- 
ped, trained, and energized to solve the manifold problems evident in every 
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field of human endeavor. Extensive eiforts are made to increase the output 
of industry and agriculture in this world crisis, but the greatest advance 
in progress would be made by utilizing to the utmost the brain-power of 
the exceptionally gifted students who go tlirough the university with no 
more opportunity to develop than is offered to the mediocre who never 
can do the creative thinking possible by the most intelligent members of the 
student body. 
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YOUNG THINKERS AND GREAT ACHIEVEMENTS* 

Department of Psychology, Ohio Umn}ersity 


Harvey C Lehman^ 


Outstanding achievement is often correlated with an unbelievably early 
start The early start may be of great advantage for the maximum develop- 
ment of both *Vby‘?ical” and "intellectual’* skills For example, unpub- 
lished data assembled by the present writer disclose a surprisingly large 
number of professional golfers who either were bom close to a golf course 
or who served as caddies when quite j^oung Could this early opportunity to 
practice golf and thus to acquire early “the feel" of a golf club have been 
a crucial factor making for subsequent golfing success? 

Amram Sche.mfeld^s data for professional musicians ate of interest m 
this connection. For three groups of noted performers studied by Schemfeld 
the mean age at which musical talent was first displayed was 6 2/3 years 
(50, p. 259). And foi 36 virtuosi instrumentalists the mean age at time 
of making their piofesstonal debuts was only 13 yearsi It seems obvious 
that in certain kinds of work an early start favors zealous learning thereof 
and also provides the learner with adequate time for the attainment of a very 
high level of proficiency prior to the onset of that inevitable decline in en- 
thusiasm which ultimately overtakes all mortals 

At Greenfield Village, near Dearborn, Michigan, a guide was recently 
showing tourists a replica of the jewelry shop in which Henry Ford once 
worked as a small boy. The guide remarked quite casually that at the time 
he was working m the shop Ford was so tiny that the jeweler stationed him m 
the rear of the building — out of sight of the public It seems that the sensi- 
tive jeweler did not want the public to know that such a tiny boy was re- 
pairing their watches and clocks. Surely, it is not without some sort of 
significance that Henry Ford, the man who did more to put the world on 
wheels than any other person in recent history, was working with tiny wheels 
and gears at a very tender age 

In a popular article entitled* “To Become a Great M.D. Begin at 14," 
Paul de Kruif writes as follows: “I put this question to 24 of the nation’s 

^Received in the Editorial Office on June I, 1948 

'‘The preparation of this study was made possible by grants-m-aid from the 
Social Science Research Council and the Ohio University Fund The writer's thanks 
are expressed herewith 
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most distinguished doctors and microbe hunters: ‘How old were you when 
you decided to study medicine The answer is startling: The average age 
at which these men dedicated themselves to the fight against death was 
Hyi years’* (13, p. 99). 

In citing these examples the present writer does not mean to imply that 
an early start at onc*s life work will implant potential talent where such 
talent pjeviously was lacking. On the other hand, when potential ability 
remains undeveloped for too long a time, subsequent efforts to develop it 
may be less successful than earlier efforts would have been. All researchers 
in the field of child psychology today emphasize the Importance of the early 
environment, and the following statement by Miss Tyler would probably be 
acceptable to most students of tins problem. 

Envlronirtenfcally-pfoduccd traits are often so firmly fixed that it is 
Impossible to shake them , ♦ a college freshman who is unusually weak 
in the vocabulary test given as a part of the college-entrance examination 
will probably carry some degree of verbal disability throughout his adult 
years even if he tries to spend extra time in reading and word study 
since he cannot make up for the development which did not occur years 
before (S^f, p, 301). 

Like the golfers, the musicians, and the doctors mentioned above, a large 
number of gifted performers in other fields have displayed similarly their 
peculiar interest, or aptHude, or both of these traits at exceedingly youthful 
ages. Over and over again one finds in the biographies of intellectual giants 
some such statement as the following: , * he very early displayed an un- 
usual curiosity with reference to things scientific,” or . . at an early age 
he exhibited a keen interest in mechanical toys*** 

For example, Henry Crew observes that Sir Isaac Newton received his 
elementary education at the grammar school m Grantham where he early 
showed great aptitude m making kites, windmills, and other mechanical toys 
(11, p. 133). And of Fraunhofer, who did epoch-making work in optics 
and who discovered, the solar spectral lines, Crew says . 

When only 12 years old, Fraunhofer begun a aU-year apprenticeship 
in the shop of a mlrror-raaker and glass-blower in Munich. At the age 
of 2t, he was made a member of an importnnt firm of opticians; at the 
age of 30, he read before the Bavarian Academy of Sciences an account 
of lu3 discovery of certain dark lines distributed through the solar 
spectrum— a discovery which enabled him, for the first time, to identify 
color accurately and hence to measure refractive indices with a precision 
hitherto undreamed of (ll, p, 159). 
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Flonan Cajon remarks similarly of Michael Faraday that ui 1805, when 
he was only 14 years old, and serving as errand boy at a book-store and 
book-binder near his home: 

, , . he liked to read scientific books which happened to pass through 
Ills hands. made such simple experiments in chemistry," he [Fara- 
day] says, ^'as could be defrayed m their expense by a few pence per 
week, and also constructed an electiical machine" (4, p. 234). 

A. Crum Brown says of Justus von Liebig, the noted German chemist* 

At home he employed hi9 time in repeating, as far as the means at 
his command admitted, the experiments he found described in books, and 
thus while still a boy attained a theoretical and practical knowledge of 
chemistry comparable with that of many full-grown professors of chem- 
istry (18, Vol, 14, p. 565). 

A statement such as the foregoing may lead the critical reader to suspect 
exaggeration To spotlight the fact that persons who aie able to think at 
all are often able to do it at amazingly youthful ages, and at the same time 
to minimize the likelihood of overstatement, this study sets forth the youngest 
ages at which certain noted individuals have made really important con- 
tributions to various fields. As here used, the words “important contri- 
butions** mean any contributions at all which are of sufficient merit to be 
mentioned and discussed m chronologies that have been assembled by spe- 
cialists within various fields of endeavor — specialists who published their 
findings undei their own signatures and who must, therefore, have tried 
conscientiously to make (or to obtain) sound evaluations. 

Since the present writer is not thoroughly familiar with the several fields 
cited herein, he is unable to “explain** the contributions listed below any 
more clearly than the authors whose descriptions are quoted Hence, the 
almost complete reliance in what follows on verbatim quotations. 

The technical terms need not be understood in order to follow the gist 
of the quotations. In so far as this study is concerned, the significance of 
the creative contributions cited below lies in the two following facts* (a) 
this work was accomplished in every instance by mere fledglings not one 
of whom was over 21 years old at time of the indicated achievement, and 
(b) each of these accomplishments is to be found listed in specialized chro- 
nologies. 

Appleby, John Ftancis (1840-1917) Practical Invention 

It was when only 18, in the employ of a farmer In Iowa County, 

[Wiaconsinl that he first conceived the idea of a binder. He was as- 
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sUting m the trial of a new reaping machine, binding the sheaves as 
the gram was cut, when it occurred to him that a machine could be 
made to do this work. His suggestion was received with jeers frorn hh 
employer. Nevertheless, during the ensuing year he constructed o 
model of a twine binder which contained the essential elements of the 
Appleby Ktiottcr which binds nine -tenths of the gram grown m the 
world today (15, Vo! 1, p. 325) 

John F, Appleby made a successful twine binder in 18SS [age 
18], but it was not put on the market until 1880, when the price of tvvinc 
was sufficiently low to make ns xise economical. Thus the McCormick 
cutting principle, the Marsh frame, and the Appleby binder were com- 
bined to produce the successful modern harvester (20, Vol. X9, p 7) 

Ausleji, Jatte (Dec 16, 1775-1817) Best Booh 
Her best-known, if not her best work, Pridtf and Prejudice, was also 
her first. It was written between October, 1796, and August, I797 
[Ages 20-21], although such was the blindness of puhlishcis, not issued 
until 1813 (20, Vol, 2, p, 698), 

Giorgio (1668-1706) Medicine 

Already m 1685 17] Baglivi waa advocating ipecac as an ex- 

cellent remedy against Dysentery (S, p 560). 

Becquerelf Alexandre Edmond (1820-1891) Eteeincity 
Becquere) discovered in 1839 [age 19] that light cfEecls the resistance 
value of selenium This gave the first photoelectric cell the means 
of changing light into electric currents (g, p 26). 

Uelhtti, Lorenzo (1643-1704) Anatomy 
His study of the structure of the kidney, published at the age of 19 
(De structure lenitm, 1662) demonstrated among other things that 
the stnations on the cut surface were minute tubules tmd not cords, ax 
had been supposed His description of the organs of taste is also 
worthy of note (5, p, 525) 

Btsc/joff, Carl Adams (1855-1908) Ghemhtry 
He developed syntheses of aliphatic acids by ketonic eaters, 1876 
[age 21], (30, p 226) 

Blake, JPiJham (1757-1827) Poetty 
Hi 3 creative faculty found its outlet in these early years in poetry, 
some of which has survived in the thin volume of Poetical Skctc/ies, 
printed for Blake by his friends in 1783 These pieces were composed be- 
tween his twelfth and twentieth years , , . they remained unknown and so 
had no induence on the poetry of their time, but nevertheless were 
the forerunners of the freer age in poetry which began some 20 years 
later (20, Vol 3, p 694). 
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Braille f Louis (1809-1852) Practical Invention 
Special printing for the blind, which had been known in crude forms 
since the sixteenth century, was not developed until Louis Broille 
(1809-1853) — himself blinded by an accident at the age of three — 
invented his compact alphabet of raised dots (1829) [age 20] Today 
large libraries of books m many languages, composed on the Braille 
system, are available to the blind throughout the world (5j p. 734). 

Brov^Ui Thomas (1778-1820) Philosophy 
Concerning young Thomas Brown^ Sir James Mackintosh has written 
as follows "I very early read Brown’s Observations on the Zoonomia 
of Dr, [Erasmus] Darwin, the perhaps unmatched work of a boy in 
the eighteenth year of his age. His first tract on Causation appeared 
to me the finest model of discussion in mental philosophy since Berkeley 
and Hume, with this superiority over the latter (37, p 336). 

Bryant, fP'tlham Cullen (1794-1878) Pocity 
He began composing verse at the age of eight, his Esnbai go, 

necessarily immature, yet witlinl a lively political satire, was written 
at thirteen Fhat/atopsiSj Ins masterpiece, was finished when he was 
eighteen, though not published until six years later in the North American 
Kevievt) (23, p 36) 

His fame as a poet dates from the almost accidental publication of 
Thanaiopsxs in the Nofth A met lean Revie’iv in 1817 One of the editors, 
Willard Phillips, had told Dr Bryant that he wished Willianri Cullen 
to contribute, Dr, Bryant found in his son’s desk the manuscript of 
Thanaiopsis, To a JValeifo^wl, and a briefer piece, and Phillips ex- 
citedly carried them at once to his Cambridge associates. “Ah, Phillips, 
you have been imposed upon,’’^ said R» II. Dana) *‘No one on this side 
of the Atlantic is capable of writing such verses" (IS, Vol 3, p 201). 

"American poetry," says Richard Henry Stoddard, "May be said to 
have commenced in 1817 with [Bryant’s] Thaiiatopsis and Inset ip~ 
iton for the enUame of a voood** He vyrote Thairaiopsis at Cummington 
in his 18th year . . (20, Vol 4, p* 300) 

Bums, Robert (1759-1796) The Harvard Classics 
Fourteen Immortal poems and songs written by Robert Burns from 
ages 14 to 21 are included in President Charles W, Eliot's famous 
five-foot shelf (29, Vol 6, pp 19-26) 

Campoamot , Ramdn de (1819-1901) Spatnsh Literature 
As early as 1838 [age 19] RamiSn de Campoaraor (1819-1901) came 
mto notice with a romantic play, Una Muget generosa (22, p 453) 

Candolle, Atiffusitn Pytame de (1778-1841) Botany 
In 1796 he went to Pans to continue hts botanical studies and at the 
early age of 21 published his Uuioria Planiarum Snctuleniarum, a work 
m four volumes that won him the immediate recognition of the great 
naturalists Cuvier and Lamarck (3, p 211) 
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ChatlBiioHj Thomas (17S2'177'0) Toelsy 
, . he conceived the daring scheme of composing pocma emd prose 

pieces in the medieval style and dictionj and of palming them off upon 
the good burghers of the town, ns originals which he lind unearthed 
in the miumcnt room of the chinch Incredible ?\3 it seems, he began 
this work In hia twelfth year. , . Some of the poems, especially AcUa, 
The Jirtsto*Lue Trajedle, and the BaMe of Chaiiitej arc of remarkable 
beauty and force; and when wc remember thnt the nntlior of them w<ig 
scarcely more than a child, they become astonishing f+l, p 21+) . 

During his brief career^ he produced a considciablc number of poems 
displaying much poetic beauty, love of nature, lomantic spirit, and lyric 
feeling . . , their importance is heightened by oiir knowledge of the fact 
thnt poems of such excellence were written by one who at the time of 
his death fage 18] was ]iltl« more than n child . , no one can deny 
that he was a true poet and that his achievement was simply astound- 
ing for one so young (lO, p, 213 f ), 

The immortal Keats paid the following compliment to Chnlterton^s 
diction , 

“The purest English, I think— or whftt ought to bo purest— ia Chat- 
tertoiVs, The language liad existed long enough to be entirely uncor- 
rupted of Chaucer’s Gallicisms, and still the old words are used Chat- 
terton’s language is entirely northern. 1 prefer the native mtiBlc of it 
to Milton’s, cut by feet.” — Kent's letter to George and Georgiann Keats, 
Sept 22, 1819 (55, p. 1230), 

CogJtillj Annie Louu/it flee jf^alker (1836-1907) ff^orAs to Hymn Tun^^ 
Her popular hymn, fP'ot-k for the Niffht is Comlns, was written In 
Canada m 1854 [age 18^ and published in a Canadian ncwspnper, 
from which it passed, without any acknowledgment of the authorship, 
into Ira D, Sonkey’s Sacred Songs and Solos (16, p 1622). 

According to the editor of the Inier-Church flymfial^ Miss Coghlirs 
above-mentioned hymn ranks 109tli in popularity among sotno 400,000 
church hymns published prior to 1945 (42, p- iU) 

CoU, Samuel (1814-1862) Praciical In^venUon 
Prom his earliest youth explosives and firearms had always interested 
him, and on hia voyage to Singapore [nge 16] he whittled out of wood 
a model showing his idea of a multi-shot firearm of the revolving 
barrel type. The perfection of this idea seems to have been uppermost in 
hiB mind from the time he made this first wooden model. In 1831 [age 

17] he constructed two pistols, one of which exploded; in 1832 [ngc 

18] he sent a description of hia idea to the Potent OlHce in Washington, 
and in 1833 [age 19] he constructedi in Baltimore, both a pistol and a 
rifle on the principle for which he subaeq^tiently obtained patents in 
England and France, when he wandered over there In 1335 [age 21] 
(15, Vol. 4, p 318). 

Three inventions enabled the settlers to conquer this country [the 
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western plains of the U. S A ], These were the six-shooter, the wind- 
rnill, and barbed wire . ♦ , the six-shoot'er enabled the pioneeis to defeat 
the Indians . . 

In 1850 Major George T. Howard of the old Texas army and Captain 
I S Sutton of the Kangers wrote the following testimonial to the effec- 
tiveness of the revolvers “They are the only weapon which enabled 
the experienced frontiersman to defeat the mounted Indian in his own 
peculiar mode of warfare” (44» p. 856 L) 

Cordus, Valerius (1514-1544) Pharmacy 
The brilUant Valerius Cordua (1515-1544), of Erfurt, in his short 
29 years left permanent traces m science, with and Ilia publication 
of the first ade^juate pharmacopoeia, the Dtspensatorium of 1535 [age 
20] (Nurnberg) This set the fashion for similar works, often pub- 
lished by cities such as Basely Antwerp, and Augsberg (S, p. 486), 

Cone^to, Afitomo AUegn (1484-1534) Paintings in Oil 
One of Ills early pictuies [Madonna with St Francis^ painted in 1514 
when he was 19 or 20 years old, is a large altar-piece commissioned 
for the Fianciscait convent at Carpi, representing the Virgin enthroned, 
with Saints, it indicates a predilection for the style of Leonardo da 
Vmci, Tins picture is now m the Dresden Gallery (18, Vol 6, 

p 4-37). 

Co*wley, Abraham (1618-1667) Poehy 
Cowley was famous as a poet at fifteen » (41, p, 153) 

A collection of five poems called Paetiatl Blossoms was published m 
1633 [age 15]. A second edition, with the addition of Syf^tOj or dyvers 
copies of veises, appeared in 1636 [age 18], and a third m 1637 [age 
19]. It is probable that no poet has given more remarlcable proofs of 
precocity He says in his pieface that lie wrote one of the pieces, the 
Pyramns and TInshe, at the age of ten, and the Constaniius and Philetus 
two years later . In 1638 Cage 20], he published a pastoral drama 
called Love's Riddle, written about the age of sixteen On Feb 2, (638 
[age 20], his Latin comedy called Naujrngiurn Joculaie was played be- 
fore the university by membeiH of the Trinity College, and was pub- 
lished soon afterwards (17, Vol, 4, p. 1305), 

CoxGj A, Cle<ueland (1818-1896) Wouls to Hymn Tunes 
His hymn, *‘0 Where Are Kings and Empires Now?” written in 1839 
[age 21] (42, pp lii; 128) was found by the editor of the Inter-Church 
Hymnal to lanh about I28th in popularity among some 400,000 chLicch 
hymns published prior to 1945, 

Crane, JV alter (1845-1915) Children's Picluie Books 
In 1862 [age 17] his picture, The Lady of Shalott, was exhibited 
at the Royal Academy, , . . In 1864 [nge 19] he began to illustrate 
for Ml Edmund Evans, the colour piintei, a senes of six-penny toy- 
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books of nursery rhymes, displaying admirable fancy and beauty of de- 
sign, though he was limited to the use of three colours <18, Vol 6, 
p, 634) 

Curie, Phi re (1S59-1906) Physics 

The following paper la the first of several on the same s^ibjcct It 
deals with the development of pressure by electric polarization in licmi- 
hedral crystals with inclined forces. The work wne done in collaborfl' 
tion with Jacques Curie and appeared in the Comptes Rendus, Vol 91, 
p 294, 1889 [age 21] (38, pp, 547 f,). 

Davy, Sir Humphrey (Dec. 17, 1778-1829) Chemisliy 
His first scientific discovery was that of the existence of silica m the 
epidermis of the sterna of reeds, corn, and grasses The intoxicating 
effects of nitrous oxide when respired were discovered by him on 
April 9, 1799 [age 20] (18, Vol 6, p 845) 

. the anesthetic properties of nitrous-oxidc gas were discovered by 
Sir Humphrey Davy (1799) [age 20], who even suggested that ^‘it 
may probably be used with advance in surgical operation” (5, pp 722 f ) 

Davy, Sn Humphrey (Dec, 17, 1778-1829) Heat 
With reference to Davy's youthful essay on heat. Sir William Thom- 
son (Lord Kelvin) has written as follows, 

From the dawn of science till the close of the last century two rival 
hypotheses had been entertained legarding the nature of heat, each with 
more or less of plausibility, but neither on any sure experimental basis* 
one that heat consisted of a subtle clastic fluid permeating through the 
pores or interstices among the pai tides of matter, like water in a sponge, 
the other that it was an intestine commotion among the particles oi 
molecufcs of matter fn the year 1799 [age 2ffJ Dnvy, in his first pub- 
lished work entitled An Essay on Heat, Light, and Combinations op 
Light, conclusively overthrew the former hypothesis, and gave good 
reason for accepting as true the latter, by his celebrated experiment of 
converting ice into water by rubbing two pieces of jce together, without 
communicating any heat from surrounding matter (18, Vol 11, p 588), 

De Craaf, Regnet (1641-1673) Embryology 
De Graaf showed that ova arise in the ovary in 1661 [age 20] (24, 

p 826), 

De la Ri^e, Auguste Arthur (1801-1873) Efectiictiy 
De la Rive Introduced another manifestation of electro-magnctic effects 
with his floating battery two electrodes supported by a cork so that 
they floated in an electrolyte. He also discovered the process of clcc- 
trogilding, 1831 [age 20] (8, p 18), 

Ehrlich, Paul (1854-1915) Bacteriology 
Ehrlich introduced dried blood smears and improved stain methods, 
1874 [age 20] (24, p 855), 
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Elitf, Edward Syl’vester (1840-1916) Ten-cent Thrilhu 
Eliia was the author of Seth Jones the moat popular of the early ten- 
cetit thrillers, and juatifiahly aelected here na an exiimple of the type 
Within SIX months of its release (^1860, age 203 more than four hundred 
and fifty thousand copies of it were sold, not to mention certain foreign 
printings Its keynote is action; every page la sensational (23, pp. 94 f,). 

Euler, Leonhard (1707-1783) Physics 
Modern histones of physics are likely to mention the fact that in 1727, 
[age 203 Euler published a dissertation {Dtsseftaiio -phys de J 07 / 0 ), 
on the mathematical determination of vibration ratios (28, Vol 1, 
pp 63 f.) 

Galtlet, Galileo (L56+-1642) Physics 
In 1581 [age 173 'while watching a lamp set swinging m the cathedral 
of Pisa, he observed that, whatever the range of its oscillations, they 
were invariably executed in equal times The experimental verification 
of this fact led him to the important discovery of the isochronism of 
the pendulum He applied the new principle to the timing of the human 
pulse (19p Vol 9, p 979) 

Gauliet, Theophile (1811-1S72) Poetry 
The Comidie de la Moil, which appeared (1832) [age 213 
of the most remarkable of French poems , (18, Voh 10, p 117), 

Goodiicke, John (1764-1786) Aslionomy 
At the age of 18 he discovered the period and law of Algol's changes 
He first saw the star lose light on 12 Nov, 1782, and observed it at 
York every fine night from 28 Dec, to 12 May The results were 
commuiucated to the Royal Society la a paper entitled “A Senes of 
Observations on and a Discovery of the Period of the Variations of 
the Light of the Bright Star in the Head of Medusa, called Algol* 
{PhiL Trans Ixxiii 484), and in a supplement, “On the Periods of the 
changes of Light in the Star Algol** Ixxiv 287) His suggested 
explanation of the phenomenon by the interposition of a large dark 
satellite still finds favour The merit of the research was recognized 
by the bestowal of the Copley medal in 178 3 [age 19] 

His discoveries of the variability respectively of B Lyrae and of ff 
Cephei dated from 10 Sept and 19 Oct, 178+ {ih Ixxv 153, Ixxvi 4S) 
[age 20] He perceived the double periodicity of the foiiner star in 
12^ 19^, a determination regarded by him aa merely provisional 

(Sclionfeid's period is nearly three hoiiia longer), and accounted for 
the observed changes by the rotcition on an axis considerably inclined 
to the earth's orbit of a bright body mottled with several large dark 
spots For o- Cephei he gave a period of 5^ S'* (10*" too short), 

remarking that sucli inquiries "^‘may probably lead to some better knowl- 
edge of the fixed stars, especially of their constitution and the c«iiise 
of tVieir remaxhabie changes** Goodiiche died at York, ii\ his twenty- 
second year, on 20 April 1786 (17, Vol 8, p 137) 
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Giolthiiss, Chrtjitaft Jo/mttfi DieUtch (178S"ia22) ElecUlcUy 
C J. D ^rotthiiss (1785-1822), a Prussian, punted in Rome in 1805, 
when he was only 20 years of age, a theory q£ electrolysis which has 
served as a foundation upon which nearly nil subsetiucnt theories have 
been built (H, p. 236 f ) 

The apparent migration of the products of electric decomposition 
called forth several curious theories, but the one which held its ground 
for over half a century and is still described in textbook? was pio- 
posed by Ch« J* D. von GroUhuss (1785-1822), , . , He is best known 
by liis paper, first publi'ihcd at Rome in 1805, when he was only 20 
years old • (4 pp. 215 ff*). 

Halleyt Edmund (1656-1742) AsUouQmy 
With a telescope of 24 feet he observed a lunar eclipse on 27 June 
1675 [Age 18] in Winchester Street, and at Oxfoid a remarkable sun- 
spot in July and August, 1676 [age 19] {PinL Trnns^ xl. 687), and the 
occultation of Mars by the moon on 21 Aug 1676 [age 19] {ib. p 
683), Before he was 20 ho communicated to the Royal Society a “Direct 
and Geometrical Method of finding the Aphclia and Eccentricity of the 
Planets^ {tb p. 683), finally abolishing the notion of a centre of uni- 
form motion; invented shortly afterwards an improved construction 
for solar eclipses, and noted defects in the theories of Jupiter and 
Saturn, For the correction of these he perceived that a revision of the 
places of the fixed stars was indispensable, nnd with the design of 
supplementing in the southern hemisphere the labours of Flamsteed and 
Hevelius in the northern, he left the university without a degree, 
and embarked for St, Helena in November, 1676 [age 19 or 20] , . , the 
climate proved unfavourable, and by assiduous observations during 
18 months with a 5J^-foot sextant he succeeded in determining only 
341 stars* His enterprise, however, laid the foundation of austral 
stellar astronomy, and earned for him from Flamsteed the title of the 
“Southern Tycho “ In the course of the voyage lie improved the 
sextant, collected a number of valuable facts relative to the ocean and 
atmosphere, noted the equatorial retardation of the pendulum, nnd made 
at St Helena, on 7 Nov*, 1677 [age 21], the first complete observation 
of a transit of Mercury (17, Vol* 8, p, 988). 

HarCi Robert (1781-1858) Chemistry 

In 1801 [age 21] he discovered the oxy-hydrogen blowpipe, soiiice of 
the highest degree of heat then known, which enabled him to fuse the 
most refractory substances and led to the founding of the platinum in- 
dustry and the development of limelight and allied illumiiiatois (15, 
Vol. 8, p 263) • 

This source records n real landmark m scientific cliicovciy, the in- 
vention of the oxy-hydiogen blowpipe by Robeit II arc, a student only 
21 years of age , it is on subsequent improve raciita to lita f uadamenjto I 
idea that all modern methods of cutting and welding metals aie based 
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Even with his original apparatus, lie managed to rnclt many substances 
previously regaided as infusible , . T[ he present oxy-liydrogen blow- 
pipe gives a much greater heat, and with its aid armour-plate two 
feet thick can be cut into sections and steel buildings rapidly taken 
apart, All this we owe, essentially, to Robert Hare (31, p 233) 

HclmeSj Oh*vei fFenddl (1S09-1894) Poetry 
In September of 1830 [age 21] he conceived a poem that had • . - 
to do with an. old woin-out ship, but it came from the heart all the same 
and was written furiously, in anger and indignation 
The frigate Co7isttuUto7i — Old Irofisides — whose victorious return to 
harbor Boston, had once been giected with such wild joy, lay uov7 
rotting at the wharf The government announced suddenly, tersely, 
that the vessel was taking up too much room and must be scrapped. 
Boston protested, the whole country protested, hut with no result. 
Abiel Holmes [Oliver’s fathei] was almost ill over it, Oliver, bursting 
m the door one afternoon, found him sitting down moodily at his 
desk, trying to compose a letter to the Boston Daily Adveiitset , , . 

Oliver went upstans and, sitting down by the western window, got 
out pen and paper The lines poured from him, swept from liim in a tide 
It was na though he were writing someone elsc’s poem, dictated care- 
fully by its author and transcribed by Oliver Holmes , , 

There were three stansas Olivei copied them, finding very little 
to change* It was late when he took the poem downstairs, llis father 
was still at his desk, Snurin's Scfrnofis lay open before him Silently, 
Oliver laid his poem on the desk and left the room. 

A mcwicnt later Iws father called him, WKeiv Olivet came In Ahiel 
Holmes was standing by the desk, the poem in his hand He began to 
speak, and his voice choked With enormous surprise and a great lift 
of the heait, Oliver, looking wp, saw tears in his father’s eyes, saw that 
the hand holding his verses was trembling 

The poem, published next day in the AdvetUset t swept Boston like 
wildfire, then reacUeil beyond Boston all over the country Printed 
in broadsides, the verses were sold on the streets in Washington The 
goveinraent, overwhelmed, gave orders that the frigate CoiisUitcUon 
be prc'^erved 

In Boston a shout of triumph went up And m Boston, Cambiidge, 
and fnr beyoqd the liver Charles, Oliver Wendell Holmes, son of the 
'Reverend Dr, Abicl Holmes of Holmes Place, was famous (I, p 57 ). 

Ilo}rochsj Jetemtah (1619-1641) Astr07iomy 
The caieei of llorrocks is, for its brevity, one of the most remark* 
able on record He had no help but in his own endiusiasm , time and 
means were alike denied him Sir John. Herscliel calls him ’’'the 
pride and boast of British astronomy.’' [iTeaUse on Asironoviyi p 86 
n ) (17, Vol 9, p. 1269) 

Horrocks wns a brilliant young man, and before his death on Jan 3, 1621, 
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when in liis 22nd year, he had considerably advanced the lunar theory, 
reduced the solar parallax to suggested perturbations of the moon’s 

orbit as due to the disturbing action of the sun; made observations of 
the tides; and investigated the mcgulnritics of motion of Jupiter and 
Saturn (20, Voh 11, p. 754) 

. duilng his short life of [less than] twenty-two years, "He was 
the first to predict and observe the transit of Venus in 1639 [age 20]; 
to reduce the sun’s parallax nearly to what it has since been detcr^ 
Tinned, to discover the orbit of the moon to he an ellipse about the 
earth , , to devise the beautiful cxpcriinent of the circiilnr pendulum 

for illustrating the action of a central force; and to commence a 
regular senes of tidal observations for the purpose of philosophical 
enquiry, besides all which, he effected improvements in different as- 
tronomical tables, recommended the adoption of decimal notation, de- 
tected the inequality in the mean motion of Jupiter and Saturn, and 
wrote his opinions upon the nature and movements of comets (SI, p 58), 

Jonh, Jnmer Ptescott (Dec 24, 1818-1889) Ilcai nnA Thennodyttatntes 
In 1815 he began with his brother Benjamin to study under Dalton, 
who was then president of the Manchester Literary and Philosophical So^ 
ciety, Dalton taught the boys algebra and geometry, and had just intro- 
duced them to chemistry when an attack of paralysis disabled him But 
from this distinguished chemist. Joule received his first inducement 
to undertake the work of an original investigator A room in his 
father’s house was allotted to him as a laboratory, and he began electri- 
cal and magnetic experiments, which bore their first fruit in a perh- 
lished paper "On an electro-magnetic Engine” (Sturgeon, Arijifiis of 
EleculcUy, 1838) [age 19] Various other papers on magnetism and 
electro-magnetism followed * one of these, "On Electro-magnetic Forces’' 
(lb 1840) [age 21], describes the earliest attempt known to measure an 
electric current in terms of a unit. A unit current Is defined by Joule 
as one which, if allowed to pass for an hour through a water volt- 
meter, iviJI decompose nine grains of water* 

In a paper ’’On the Prodiictiori of Heat by Voltaic Elcctiicity" {Ftoc 
RS, 17 Dec, 1840) [age 21] the first of the great laws with which 
Joule’s name is imperishably connected was announced (17, Vol 10, 
p 1097) 

Keais, John (1795-1821) Poetry 

His odes have never been surpassed, and when he was only 20 he 
wrote the sonnet, On First Looking Into ChapmatPs Hamer, that many 
critics regard as the best in the language (2, p. 270) 

On coming to London the young poet was accustomed to spend his 
evenings reading With his friend, Cowden Clnrkc One of the books 
they thus attacked was a borrowed copy of ChapnaanN Homer, which 
they read far into the night On coming down to breakfast next morn- 
ing, Clarke found awaiting him, this sonnet {On First Loohniff Into 
which K.ejtts had nrvftei? since leaving him a. 
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few houra before TUia was somctiine during the summer of 1815, 
when Keata was only 20 years of age, and had as yet done nothing 
to show his power as a poet. Yet the sonnet is not only his best, but is 
one of the best of all English sonnets (25, p 679) 

Kestnetj Kail (or Koestner, Karl) (1S03-1S70) Chemist} y 
Kestner prepared r-tartanc acid (1822) [age 19] [30, p 233) 

Kit eh ho ff, Gifsia*v Roheft (1824-1887) Etectricity 
In his initial work [1845, age 21] Kirclihoif discussed the passage 
of an electric current through a plane surface, and concluded his 
discussion by setting up the two laws named for him (28, Vol 1, p. 163) 

Laeimec, Reiii Thdophilr (1781-1826) Pathology 
Gerald Webb’s Memou of Laennec (Hoeber, 1928, p, 51) describes 
how Laennec, noting that chmetans confownded peritonitis with enteritis, 
observing peritonitis at autopsies, and following his study of six care- 
fully worked up autopsies, wrote an article on this disease in 1802 
[age 21] (33) 

Letbmtz, Goii friend JP^tlhelm ^ori (1646-1716) Philosophy 
Leibnitz, not yet 21 years of age, was already the author of several 
remarkable essays In his bachelor's dissertation, De piincipio iiidi^vidut 
(1663) [age 17], he defended the nominalistic doctrine that individuality 
IS constituted by the whole entity or essence of a thing, his arithmetical 
tract, De compleMo?iibus, published in an extended form under the 
title, De j^rte combuiato) id (1666) [age 20], is an essay towards his 
Iifc'long project of a reformed symbolism and method of thought, 
and besides these there sire four juridicial essays, including the No^a 
mclhodus docevdi disdendigne juris, written in the intervals of his jour- 
ney from Leipsic to Altdorf This Ust essay Is remarkable, not only 
for tile reconstruction it attempted of the Cof pfts Jitiis, but as con- 
taining the first clear recognition of the importance of the historical 
method in law Leibnitz printed his Plo^a rnei/iodiis in 1667 [age 

21] (18, Vol 14, p 418) 

Leopaidi, Giacomo (1798-1837) Poelty 
At 18 he produced a poem of considerable length, the Appressamento 
aUa Moiie, This juvenile work was succeeded (1819) [age 21] 

by two lyrical composition's which at once placed the [Italian] author 
upon the height which he maintained ever afterwards The ode to Italy, 
and that on the MoTiumefit to Dante Elected at Florence » , these 
odes are auiprisingly exempt from the failings characteristic of young 
poets They are remarkably chaste in diction, close and nervous 
in style, sparing in fancy, and almost destitute of simile and metaphor, 
antique m spirit, yet pervaded by modern ideas, combining Landor'a 
dignity With a considerable infusion of the passion of Byron (18, Vol 
14, p 464) 
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Levjts, Matihe^x) G)egory (1775-1818) Best Books 
Gothic romances were also produced hy Matthew Gregory Lewis 
(1775-1818), whose Monk [1796, age 20] was the most popular book of 
its tJine (41, p 254). 

In 1794 he became attache to the British Embassy nt the Hague IIcic 
in 10 weeks . he wrote the Alojik, having been induce dv to go on 
with It by Ills interest in the Mysiories of Udolpho . , The book hit 

the public taste . lie became famous nt the ngc of 20, and was 
received in the highest society. He sal in the House of Commons 
from 1796 [nge 21] to 1802 foi Hindon, Wiltshire (17, Vol 11, p, 1071) 

Ltebigj Justus von (1803-1873) Ckomistty 
Liebig discovered fulminic ncid in 1819 [ngc 16] (30, p 233) 

he concluded, in 1824 [age 21] hi^ investigations on the composi- 
tion of fulminates (20, Vol 14, p. 37 

M/xfcom, Mn)ches£ Gu^/helwo (J874-1927) Rndro Tf/ijjsruissjo?/ 

In the sunnmer of 1894, a young Italian, Gugliclmo Mniconl, 20 years 
of age, chanced to lead nn article describing the work of JJertz, who 
had died earlier in the year It was there that the young CKperimenter 
got his idea of using the radiated Hertzian waves for communication 
(53, p 749) 

In 1895 [age 21], Marconi transmitted signals one mile without 
wires (8, p 70). 

Mmdelsso/m^Bflftholdyf Jakob Lud^wig Feh\ (1809-1S47) Otckffslral 

Music 

In Aug. 1826 Felixes overture to A Midsiiwtnor Niffkt^s Dicatn was 
peiformed . he was only 17J^ years old, but in later yeaia he 
rarely equalled and never surpassed tins work, which, written in 
the years of Beethoven's last quartets, belongs not only to fairyland 
but to an orchestration which Rimsky-Korsakov niight have thought 
up-to-date (20, Vol 15, p 243) 

, , we may safely assert that in no later work docs he cvliibit more 
originality of thought, more freshness of conception, thnn In this de- 
lightful inspiration wliich, though now [c 1885] ncaily 60 years old, still 
holds Its place at the head of the most brilliant achievements of our 
modern schools ♦ Henceforth — we rnust speak of him, not as a stu- 
dent, but as a mature and experienced nrtiat (18, Vol, 16, p 7) 

Mtflazsj Sir John Everett (1829-1896) Paintings ui Oil 
His next important picture, C/n tsl in the House of Ills PafeutSj or 
Tke Garpenter*s Shop (1850) [age 21] [represents] a supposed inci- 
dent in the childhood of our Lord trented in n lenllatic manner (20, 
Vol 15, p 494) 
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Miltoiij Joh7i (IfiOS-lfi?'?-) Poetry and IVods to Ilym?i Tunes 
Although hia itiRuence on English hymn-wntjng has been slight, Ins 
paraphrase of the 136th Psalm entitled Let its, a Gladsome Mind, 
■v^ntten in 1623 at the age of 15, is now in extensive use (16, p 737) 
His first notable poem, the Hymii on the Nai'i^vity^ was wiitten in 
his twenty-first year, in 1629, while he was still at Cambridge* It 
strikes the high and serious note that was to cKaractei iz-e all his poetry 
(10, P 170) 

The magnificent ode On ihe Mornhig oj Chnsi*s Nahvtiy (1629), 
which deals with the signs and portents filling the world at the 
Saviour’s birth, was written at 21* It showed clearly, or might have 
shown to anyone who h,id eyes to see, that anothei mighty poet had 
been given to England (41, p, 160). 

In 1629, while Milton was a student at Cambridge, nnd only 21 
years old, he wrote a fine lyrical poem, entitled Off the Monntiff of 
ChfisVs Nativity These 244 lines of verse show that he did not need 
to be taught the melody of song any more than a young nightingale 
(27, p 243) 

Mortlalvaffj Jnan Pet ex de (1602-163S) Spntnsh Comedies 
Montaivnn was already known in 1619 [age 17] by Ins comedy 
Moilr y disimular ♦ . (22, p 311), 

Motjihy, Paul (June 22, 1S37-1884) fTotId Champ ions hip Chess Play 
At the age of 12 he was recognized as the stiongest playci in New 
Orleans . • 

By urgent sQlicUation of the Committee of Management he was in- 
duced to participate in the first American Chess Congress, meeting at 
New York City in the fall of 1857 [age 20] His overwhelming suc- 
cess here and in his later games with American cxpeits gave him imme- 
diate recogfiition as the foremost American player 

In June 1858 [age 20 or 21] he sailed for England, being desirous 
of testing his strength against Howard Staunton, the foremoat English 
player and writer on chess, who had refused an earlier challenge, and 
other Eviropean cKperts * In Paris, matches were arranged with 
Hairwitz, Mongredien, and Anderssen, the greatest European expert, 
all of which Morphy won decisively . (IS, Vol. 13, p 194) 

Morphy never gained the opportunity to meet Staunton The '^‘Euro- 
pean Champion,” upon Morphy^s arrival, told him he would meet 
him "at some Inter date.” Morphy then toured Europe awaiting 
Staunton’s action Morphy defeated Anderssen, the conqueror of Staun- 
ton, and a score of others of international fame He won so ensily 
that the matches bore no resemblance to a contest Europe joined 
Ameiica in declaring Morphy champion of the world, wdieieupon chess 
enthusiasts of both continents demanded that Staunton meet Morphy, 
or retire Staunton replied by announcing letirement m 1858 (40, 
pp 331 ff.). 
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In April 1859 [age 21] he sailed via England for New York, acclaimed 
as the recognized champion of the world and as an unparalleled chess 
genius (15, Vol. 13, p IH). 

OiberSj JJeimtck IVilbelm Maiihi<is (1758-1840) Ajlronomy 
, in 1775 [age 21] while watching by llie sicfc-bed of a fellow 
student, he devised a method of calculating cometary orbits which made 
Bn epoch in the treatment of the subject, and is still extensively used (18, 
Vol. 17, p 7S2) 

OverioTtf James Berlram (1869-1937) JJotany 
The eyespot in the spermatozoid of Fucus was reported by Guignard 
(1889) to arise from a plastid in the nnthcridial cell although Overton 
concluded (1889) [age 20] that it was formed de novo jn each young 
zoospore of the green nlgae he studied (48, p. 167) 

J^aanotti, Antofiio {1841-1912) Electrical Bugineeunff 
If the first chapter in the history of electrical engineering, as dis- 
tinguished from electrical science, may fairly he said to begin with 
Kelvin^s solution of the problems connected with the laying of the 
Atlantic cable, In 1885, then the second chapter begins with the inven- 
tion of the slotted iron-ring armnturc by Fncinotti while he was serving 
ns a soldier in the enmpaign of Garibaldi in 1S59 « > ^8] (11, 

p 288) 

Paget, Sir James (1814-1899) Pathology 
After attending school at Yarmouth, James was appointed to a gen- 
eral practitioner until 1834, when he entered St Bartholomew's Hospital) 
London. It was during his first winter session that he detected Tnchtna 
spiralis, a minute parasite infecting the human muscle (age 20 or 21). 
R Owen who gave these parasites their scientific name, is usually 
credited with the discovery, but he merely confirmed what Paget had 
detected (20, Vol 17, p 29). 

Paget (1835) [age 20 or 21] showed that these bodies {Tnchnsa 
spiralis) were round worms , (43, p. 27). 

Pascal, Blaise (1632-1662) Mcchasncal Calculatou 
At the age of 19 he invented a computing machine that served as 
a starting point in the development of the mechanical calculation that 
has become so important in our time. That he should have been per- 
mitted to present one of these machines to the king sind one to (he royal 
chancellor shows the csleem in which he must have been held (52, p 382). 

Fefigoi, Eugene Melchior (1811-1890) Chemistry 
Peligot successfully investigated the constitution of methyl alcohol, 
1S31 [age 20] (30, p 120) 
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Pet km. Sir IVtlUatn Henry (1838-1907) Chemisiry 
In 1856 occurred a discovery of far'Fenchtng import. Sir ■William 
Henry Perkin, ^\o^klng in the laboratory of A W Hofmann, then a 
professor at the Koyal College of Chemistry in London , , accidentally 
discovered [at age 183 among the oitidption products of aniline with 
chromic acid a compound exhibiting tinctorial properties. It was 
the first synthetic dye (26, p 526) 

So this lad of eighteen, seeking to synthesize quinine discovered 

the first aailiae or ^‘coal-tar” dye, and became the father of iWe modern 
dye-stuff industry (31, p 95) 

P/itlidor, Fra ft cots Audte Daincan (1726-1795) JVorld Champion Chess 

Piay 

Giacchino Greco, of Italy, was ranked as the greatest chess player 
in the 17th century, and Frnngoia Andre Danican, famous French musical 
composer, known as ^Thilidor” m chess circles, was champion of the 
18th century He defeated the best in his own country, the champions 
of Spain, the finest players m England and then , when lie was only 
21 years of age, met Philip Stamina, a marvelous Syrian, and, m a 
match of 10 games, won 8 and lost 1, the other being a draw (40, 
P 331) 

The middle of the 18th century inaugurates a new era in chess *Tlie 
leading man of this time was* Francois Andre Damcan Philidor, He 
was born m 1726 and was trained by M de Kerniar, Sire de l^gal, 
the star of the Cafe de la Rdgnence m Paris, which was the centre of 
French chess until early in the 20th century In 1737 [age 21] Phihdor 
visited England, and defcoted the Arabian player, Phillip Stamma, 
by eight to one and one draw (20, Vol 5, p +32). 

Pope, Alexander (1688-1744) Pocfiy 
He began his career early His Pastorals, written when he was 17 
were published in 1709 [age 21] (+1* p 200} 

. one evening I came upon a poem which enthralled me from the 
first line It was the only poem 1 ever committed to memoiy m all 
my life, of my own free choice That very night the lines sang through 
my head as I feU asleep And a thousand times in later years they 
came humming up like lazy bees on mignonette. 

It was a poem on solitude , in these simple Uuea I found my deepest 
philosophy of life 

One evening, when I was sixty-six, 1 picked up a hook of verse and 
thumbed idly through it I chanced upon this poem I read it with 
an even deeper thrill than half a century earlier And — you may find 
It hard to believe — for the first time 1 learned its author, Alexander Pope 
Pope, who as a child had realized that his own life was to be "'one 
long disease'' Pope, the hunch-backed dwarf and master of the clear- 
est verse ever written by man. But what bowled me over, that evening, 
was the discovery that Pope was only 12 years old when he wrote 
those lines (46, pp 175-177) 
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Many schoinis refuse lo believe iliac Pope wrote the Ode lo Soltlnde 
at the age of 12 as Pope clsiimcd to have done One finds tins doubt 
expressed repeatedly* For cxamplci note the following skeptical comment 
Pope was 21 when he sent the Ode to Solitude to Ciomwell, and said 
it was written before he was 12 years old lie may have letouched 
this, in all probability he did; perhaps every line of it was written 
when he was 21; but there is abundance of external evidence of his 
extraordinary precocity ns a metrician (18, Vol 19, p 483). 

The Essuy on Cnlicism [written at age 21] is a marvelous production 
for a young man who had scarcely passed his maturity when it was 
published To have written lines and couplets that live still in the 
language and are on everyone’s lips is an achievemenc of which any 
poet might be pioud, and there arc at least 20 such lines or couplets 
in the poem (14, p, 29), 

Vorlaj Gia^nhaiifsia delfa (1543-1615) Photography 
The first clear and unequivocal description of (the Camein Obscurn) 
occurs in the Magiae ^^ahtialts of Giambattista della Porta (1543- 
1615) In the first edition (1558), written when he was IS years 
old, Porta described a camcia obscura, using a pinhole, and stated 
that It could be used as an aid in sketching by tho^c who would 
not otherwise possess the ability to do it well (53, p. 427) 

Potia, John (1540-1615) Elect! icity 
John Porta (1540-1615) wrote of ^'sympathetic needles” magnetized 
by the lodcstone, mounted on separate dials with letters around tlicii 
margins, in 1558 [age 18], When one needle tinned the other moved 
to the same letter (8, p. 9) 

Raphael, Sanzio (1483-1520) Paintings vi Oil 
The fourth painting executed for this town [Cittn di Costello], for 
the church of S Francisco, is the exquisitely bcoutiful and highly 
finished Sposallzio, now in the Brera at Milan, signed and dated 
RAPHAEL VRBINAS MDIII [age 20] This is closely copied both 
in composition and detail from Peiuglno’s pnintmg of the same sub- 
ject now at Cain, but is far superior to it in sweetness of expression 
and grace of attitude (18, Vol, 20, p. 275) 

Ritchie j Ed^aid Samuel (1814-1895) Electricity 
In 1833 Ritchie [age 19] gave up the use of steel magnets in his 
experimental work and turned to electro-magnets ♦ with important 
results for the construction of electncnl machines (28, Vol* 1, p, 111)* 

Ritter, Johann If^tlhelm (1777-1895) Elect! telly 
The 21-yeflr-o!d Johnnn Ritter accepted Humboldt’s conception at the 
contact point of two bodies there occurs always an action effective in a 
definite direction which is electric in nature and which depends upon 
the chemical properties of the two bodies , He added these actions 

algebraically and obtained the following sum * (28, Vol 1, p* 73). 
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RosseiU, Gahnel (1828-1882) Poeiry 
Even as a young man he came into hia full inhciitance, and he wrote 
his best known poeroj "The Blessed Damo^el, before he was 20 (2, p 313) 

, * written before the poet’s nineteenth birthday TJie Bhjsed 

Dainoxel [is] his best known and most typical poem* . The poem 
leads like a dreamy impiovization, and with its enchaiiting harmonies, 
Its pellucid diction, its sensuous mystery, pictorial magnificence, and 
medieval setting, it is a beautiful symbol of lomance at its best (25, 
p. 718) 

Gtoac^nno Antonio (Feb. 29, 1792-1868) Musical ComposiUon 
These pieces weie all successful, but Tanctcdi, written for the Tcatro 
San Fenice at Venice, in 1813 [age 21], produced a veritable furore 
The name of the young maestro was now famous (18, \o\ 20, p. 861) 
Taiundt, produced at the Fcnice, Venice [age 21] made him fnmousi 
, Traces of Paer and Paisiello were undeniably present in fragments 
of the music But the sweetness and clarity of such melodies as ^'Mi 
rivedrai, ti nvMro’^ and ^'Di tanti Palpiti,” conquered Venice, Italians 
would sing “Mi iivedrai’* in. the law courts until called upon by the 
judge to desist Rossini continued to write opeias for Venice and 
Milan during the next few years, but without lepcating the success 
of Tancredi (20, Vol, 19, p 567 f ) 

RudbeeJt, Ola} (1630-1702) Anatomy 
Olaf Rudbeck (1630-1702) of Sweden, a student at the University of 
Padua, on January 27, 1651 [age 21], discovered the lymphatic vessels 
of the intestine, distinguishing them from the lacteala (5, p 521) 

SancheK, Ftanciseo (1562-1632) Philosophy 
Francisco (was) a Portuguese physician of Jewish parentage, pro- 
fessor of philosophy and physic at Toulouse, where he died at the 
age of 70 m 1632, whose ingenms but sophistical writings (Quod uiful 
scilUFj 1581) [nge 19] mark the high-water of reaction against the 
dogmatism of the traditional schools of hia time (18, Vol 21, p, 255). 

Schellinfft Fried) ich If^ilhelrn Joseph (1775-1854) Philosophy 
With characteristic zeal and impetuosity Schelling had no sooner 
grasped the leading ideas of Fichte’s new mode of treating philosophy 
than he threw together the thoughts suggested to him in the form of 
an essay, which appeared under the title Ueber die MogUchkeii einer 
Form dr) PInlosophie ubeihauptj towaida the end of 1794 [age 19] . , 

It showed such power of appieciating the new ideas of the Fichtean 
method that it was hailed with cordial recognition by Fichte himself, 
and gave the author immediately a place in popular estimation as in 
the foremost rank of existing philosophical writers, The essay was 
fallowed up in 1795 [nge 20] by a more elaborate writing, Forn Ich ah 
Pnncip der Philo sophiet oder uber das Unhediugie im vienschlicben 
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H^isseUf ivhicli, still remaining within the limits of ihe Ficlitcan idealism, 
yet exhibits unmistakable traces of n tendency to give the Ficlitean 
method a more objective application, and to amalgamate with it 
Spinoza's more realistic view of things (18, Voh 21, p 390) 

Schn^ckenburget, (1819-1S49) The Gennau Nattonnl Anthem 

Max Sclineckenburger (1819-18+9), wrote Die ff^ncht nin RhfJn [1840, 
age 21] which 30 years later, became a national song (49, p 535) 

Sehnbert, Franz Peter (1797-1828) Songs 
Of [Ills] songs it IS impossible, within the present limits, to give even 
a sketch They number over 600^ excluding sccnas and operatic pieces, 
and they contain masterpieces from the beginning of his career to the 
end. Gretchen am Spittvrade was written when he was 17, Krlkonig 
when he was 18, then there follows a continuous stream which never 
checks or runs dry (20, Vol 20, p 107) 

Shcilcy, Mary fPollstoneciaft (1797-1851) Best Rooks 
Frankenstein, pwbUshed in 1851, when M«ry Shelley wns at the nt- 
most 21 years old, la a very remarkable performance for so young 
and inexperienced a writer; its mam idea is that of the formation and 
vitallzation, by a deep student of the secrets of nature, of an adult mnn, 
who, entering the world thus under unnatural conditions, becomes the 
terror of his species, a ha If -in voluntary criminal, and finnlly an out- 
cast whose sole resource is self-immolation (20, Vol, 20, p 483). 

Siemens, Sir ^Fiiham (1823-1883) Ptaclual Invention 
, , he visited England at the age of 19 in the hope of introducing 

a process in electroplating invented by himself and his brother Werner, 
The invention was adopted by Messrs Elklngton, and Siemens re- 
turned to Germany . In 1844 [nge 21] he was again in England 
With another invention, the “chronometnc” or differential governor for 
steam engines (19, Vol 20* p, 619) 

[The] ^‘chronometric governor” for steam engines [wns] devised 
by Werner and worked out by Wdham . The “governor” wns nn in- 
strument of extreme ingenuity; it was fully appreciated by leading 
engineers, and obtained prizes from the Society of Arts in 1850 and at 
the exhibition of 1851 (17, VoU 18, p, 241) 

Sotis, /Itiionio de (1610-1686) Spanish Ptays 
He first became known in 1627 [age 17] with his piny Amor y olliga- 
cion , (22, p, 397) 

Stokes, IFiUiam (1804-1878) Medical Aids 
While still a medical student he published in 1825 [age 21] n small 
treatise on the Use of the Stethoscope, the first systematic treatise in the 
English language (39, p 302), 

Stoker at once became famous as a teacher of medicine, and in the 
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great epidemic of typhus in Dublin in 1828 his exertions in the treat- 
ment of the poor was conspicuous (17, Vol IS, p 1289) 

S^arntnei^dam, Jan (1637-1680) HutoUgy 
, Swammerdam was the first to observe and describe the blood 
corpuscles As early as 1658 [age 21] he described them in the blood 
of the frog, but not till 57 years after his death were hiSv observations 
published by Boerhoave, and therefore, he does not get the credit for 
this discovery Publication alone, not first observation, establishes 
priority, but there is conclusive evidence that he observed the blood 
corpuscles before either Malpighi or Leeuwenhoek had published his 
findings (36, p 70) 

Thoitison, Sir JVtUtam (Lord Kelvm) (1824-1907) Geology 
Thomson at 21 years had gained experience in three universities — 
Glasgow, Cambridge, and Pans — had. published a dozen original 
papers, and had thus established for himself a reputation in mathemati- 
cal physics (17, 2nd suppl Voh 3, p $08) 

As early as 1842 [age 18], Lord Kelvin had published in a paper 
which appeared in the Cambridge and Dublin Maihetnatual Journnlj 
the germ of his theories about the age of the earth . the resulting 
controversy among biologists, and geologists has lasted until the present 
day (35, p 1884) 

Trcmnisdof f, Johann Batihohmaus (1776-1837) fVave Moiiojt 
In his experiments on sound Trommsdorf used open tubes such as are 
generally employed today He observed the changing form of the fiame 
as soon as the tube began to vibrate His findings are published in the 
Etjurl gclehie Zeit, Bd. 58, S 457, 1794 [nge IB] (28, Vol I, p 87) 

Uttvet dorbeti, Otto (1806-1873) Chemistry 
Unverdorben discovered aniline, 1826 [nge 20] (30, p 233) 

Aniline, phenylaminc of aminobenzene, an organic base [was] first 
obtained from the destructive distillation of indigo in 1826 [age 20] 
by O Unverdorben, who named it Crystalhn (CflHjKH*) (20, Vol, L 
P 959) 

Viviant, Vitrcetizo (1622-1703) Physics 
The ''Torricellian experiment” was [first] carried out in 1643 in 
Florence by Vincenzo Viviani (1622-1703), who at 17 had become a 
pupil of Galileo, and was now studying (age 21) under the direction 
of Torricelli (4, p, 65) 

Viviani, a pupil of Torricelli, in 1643 [age 21], actually carried out 
the experiment, and with great success. This was the first real barome- 
ter in history (12, p 61) 

ff^alker, Fratrees (1809-1874) Eniomology 
F Walker erected the lepidopterous family Sesiidae, 1838 [age 19] 
(21, p. 845) 
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JVallety Ldmund (l<j06-1687) Poetiy 
Among the first writers to use the close<l couplet consistently was 
Edmund Waller (1606-1687), As early ns 1625 [age 19], in lines on 
Hn Majesty's Escape at Smtii Amhc’io, he set the steady, raenflured 
pace which succeeding poets were to fallow with militaiy precision 
for more than n centiiiy (+1, p 177) 

JPeber, flerny ddam (18+5-1912) Che mi shy 
H A Weber v'iolatcd sulphur sesqvuoKidc, 18<>+ [age 19] (30, p, 71). 

irehei, JFtlhclm Eduard (1804-1891) IVavc Motion 
Wnve motion was made the subject of careful study on the part of 
Wilhelm W«ber and his brother, Ernst Heinrich Weber (1795-1878), 
who published, in 1825 [Wilhelm age 21], their woik entitled Wellcn- 
lehie (+, p 280), 

IVeJiinghouse, George (1846-191+) P tactual Iti'vcntion 
In 1865 [age 19] he invented a device for replacing derailed cars 
and aWo a sever sibic steel laiUvay frog (20, Vol 23, p, 538) • 

IVhcatsione, Sir Charlps (1802-1875) Telephonic Couiniuuicalion 
After [successful] study of methods for transmitting sound, he coined 
the word “telephone,’* in 1821 [age 19] (8, p 18), 

At the age of 21 he commenced business in London as a musical in- 
strument maker, A few months after he contributed a paper to Thom- 
son’s Annals of Philosophy on his early experiments on sound (17, Vol 
20, p 1346), 

IVilkUi S$r Da>vtd (1785-1841) Paintings in Oil 
His Pillage Polituians and Blind Fiddler (commissioned by Sir 
George Beaumont), were exhibited at the Royal Academv in 1806 and 
1807 [age 21] (20, Vol 23, p. 60+) 

IFoodhuU, Alfred Alexander (1810-1836) fPords to Hymn Tunes 
His hymn, God of the passing yeat to Thee, appeared as No 406 in 
the official edition of Presbyterian Psalms Gf Hymns, in 1829 [age 19] 
It has attained to extensive use in the altered form as Gicai God of 
NatiofiSf Now ta Thee . . It is an American National Thanksgiving 

hymn (16, p 1292) 

Toangt John Richardson (1782-1804) Physiology 
Young’s name would by now have been forgotten, had it not been 
for his original work of investigation done as a student and published 
in hia Inaugural thesis for the degree of M,D . , 

The thesis, entitled An Expet cmetltal Inquiiy Into the Pn/tciples of 
N^iUiiion and the Dlgeslive Process (1803) [age 21], was rcpubhslied 
in Charles CaldwelPs Medical Theses (Vol I, 1805), It begins with 
some general facts relating to the digestibility and digestion of “nntrien' 
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tia/* and then describes Young’s experiments The most important of 
these were made upon large frogs, into whose stomach smaller frogs, 
living and dead, and various materials were introduced for varying 
lengths of time, to be removed as desired for later examination, or from 
whose stomachs gastric juice was removed with a tea-spoon for chemical 
examination His discoveiies showed that gastric juice is itself acid and 
that Its acidity is not the result of fermentation, as had been previously 
thought, that it is on account of its acidity that it dissolves the bones of 
such animals as are swallowed whole and sometimes alive by snakes, 
frogs, toads, etCv, that no digestion can take place so long as the tissues 
swallowed are alive, even if they be paralyzed, but that it begins 
the moment they die , that swallowed live creatures do not begin to digest 
until they have died of asphyxiation in the stomachs of those that swal- 
lowed them, and that the stomach does not digest itself because It is 
alive These experiments, it should be remarked, preceded by 20 years 
the famous studies of digestion made by Wtlliam Beaumont in the trau- 
mnticnlly fistiilated stomach of Alexis St, Mai tin, but for a long time, 
as a result of Young’s early death, no attention was given to his 
woik so ojigtnal, so ingenious, and of such far-reaching impoitance 
(X5, Vol, 20, p, 630) 

YomiQi Thomas (June 13, 1773-1829) Physiological Optics 
On 30 May, 1793 [age 19], he lead a paper before the Royal Society, 
in which he attributed the accommodating power of the eye to a muscu- 
lai structure of the crystalline lens This was published in the Phtlo' 
sophical Tf ausncUons of the Society, and led to his election, on 19 June, 

1794 [age 21] as a member of the Society 
Young has been justly called ”tlie founder of physiological opiics” 
(tsciiernino) He was the first to prove conclusively that the accom- 
modation of the eye for vision at diffeient distances was due to change 
of curvature of the crystalline lens {Phtl Tiaits f 1793) [age 20] (17, 

Vol 21, p 1309 f,) 

In 1910 the gieat German chemist, Wilhelm Ostwald, attempted to list 
the 10 most important characteristics of those destined to exhibit extra- 
ordinary scientific talent It is significant that Ostwald placed early de- 
velopment {Fiuheife) first in his list (45, p. 422) In his study of 
Ametican Men of Science, J McKeen Cattell found (1906) that the more 
distinguished 500 had received both then undergraduate and then graduate 
degrees at an appreciably younger avciagc age than liad the less distin- 
guished 500 A subsequent simrlai study by Poflcnberger yielded corrobora- 
tive results (47, p 45) 

In the table of contents of his book entitled, A Collection of English 
Voems 1660-1800, Profebsor Ronald Crane has listed the names of 95 poets 
m accordance with the date of their first important publication (9, p viii). 
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To do this it WRS necessary for Crane to decide which of the 95 poets* early 
publications were important and also to assemble dates of publication Tabu- 
lation of Crane’s findings reveals that 26 per cent of the 95 poets listed by 
him published their first important work prior to age 22. 

It may be recalled in this connection that, although wiittcn between 
his twelfth and twentieth years, Blake’s Poetical Sketches weic not pub- 
lished until Blake was 26 years old If the entire truth were known, it 
seems likely that, of the 69 poets studied by Crane who published their first 
important work when beyond age 22, some, like William Blake, may have 
written their poems much earlier* 

Concluding Observations 

This study makes no mention of the work of living individuals for the 
following reason When they first appeal, discoveries and inventions are 
often the mere germs of ideas, and it sometimes requires a considerable 
period of time fully to develop and perfect them In many instances an 
important discovery has been unused or even totally ignored until the neces- 
sary supplementary discoveries have made its utilization practicable, or until 
a crucial need has forced the issue* 

For example, C. F Kettering (32) relates that in 1874 Othmar Zcidlcr 
produced the new chemical dichloro diphenyl trichloroctlianc — DDT for 
short. But Zeidlcr saw no use for it, and the formula lay doimant for 65 
years. In 1939 Swiss farmers were bothered with an unusual number of 
insects and, since there was a great shortage of the usual insecticides, DDT 
was tried with amazingly successful results. During World War II, after 
much careful experimentation, DDT was found to prevent typhus. Today 
DDT is our new weapon against both disease and the loss of valuable crops 
caused annually by some 8,000 different kinds of insects. 

The use of DDT for crop protection was greatly facilitated by the in- 
vention and perfection of the airplane. Its use as a disease-preventative was 
hastened by the war emergency and by the development of large-scale produc- 
tion methods. Little did Zeidler know, back m 1874, that he was providing 
man with one of his most powerful weapons against disease-carrying insects. 

The foregoing example illustrates the typical history of a great many 
of our most important discoveries. The inventor and Ins contemporaries 
rarely gee or even suspect the potential usefulness (oi destructive possibilities) 
of a new idea. It is sometimes said that the scientist sliould be held re- 
sponsible for the social effect of his discoveries and inventions. Such a 
statement reveals extreme naivity. Even at this late date, no one can pre- 
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diet the ultimate social eftect of, for example, Faraday’s electrical discoveries. 

Some may have noticed that in the foregoing list only three young women 
appear This finding is not due to any intentional bias on the part of the 
present writer but solely to the fact that, in the various sources canvassed, 
feminine names were few. Time alone will tell whether this situation will 
continue to hold true in future 3^ears. It may be worth noting that the 
attainment of each of the three women, i c,, Jane Austen, Annie Coghill, 
and Mary Wollstonecraft Shelley, was in a field involving verbal skill- 

In this article contributions made by individuals beyond age 21 have 
been omitted because, if only those made at one or two years beyond age 21 
had been included this paper would have had to be of book length, Since, 
in the preparation of the foregoing list, many fields of endeavor have been 
Ignored entirely, it should be obvious to all that the above is by no means 
an exhaustive compilation but merely a sample of the important creative 
work that has been done by gifted fledglings, 

With reference to a manusciipt submitted to him by the present writer for 
publication in Science, J. McKeen Cattell made the following suggestion, 
^‘It might be desirable to make some observations comparing the age of 
greatest productivity m the different sciences; for example, mathematicians 
seem to pioduce their work at an earlier age, whereas, it is considerably latei 
in the case of the natural sciences such as botany and geology” (7) 

To the foregoing suggestion the present writer replied that he would 
prefer to postpone a comparison of the ages of greatest productivity m the 
various fields of science until he had accumulated more data, Now that 
much additional data have been assembled, it is this writer’s belief that if 
youths have made outstanding creative contributions in some fields more 
often than in others, this finding does not reflect variability in the intrinsic 
difficulty per se of the various subject-matter fields, hut rather differences in 
the amount of opportunity that young people have to become familiar with 
and to deal at first hand with the several subject-matters. 
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DEVELOPMENT OF INTERPERSONAL SMILING RESPONSES 
IN THE PRESCHOOL YEARS* 

Chnxc of Child Dcvelofmenit Yale University 


Lou\se Bates Ames 


A. The Problem 

Literature on smiling, laughing, and other humor responses m infants and 
young children is limited. Early studies by Washburn (8, 9) determined 
both that “laughing occurs later chronologically than snuhng and \s more 
stereotyped in its form on first occurrence” and that marked and consistent 
differences can be found m individual infants as to the amount of laughter or 
crying customarily expressed Washburn lists the types of smiling behavior 
most characteristic of the various age levels m the first year of life, but con- 
cludes that “following its appearance the incidence of smilmg and laughing vs 
not a correlate of chronological age, relative rate of mental development, nor 
physical condition.” 

Most studies of humor in children deal with children of school age or above. 
An outstanding study on laughing and smiling in the preschool child is that 
of Ding and Jersild which reports the behavior of 59 Chinese children rang- 
ing m age from two to five years Their conclusion is that there is “a ten^ 
dency toward higher frequency of laughter and smiling at the 5-year level, low 
frequency at the 3-year level, and little difference between the 2- and the 4- 
year olds. The same lack of any noteworthy age relationship is seen in the 
correlation between laughter frequency and age which gave the low co- 
efficient of 27 ±0.” They further conclude that “laughing and smiling of 
children from two to five occur predominantly in connection with general 
physical activity.” 

The present study aims to determine whether or not definite age trends 
in both the amount and sources of laughter and smiling exist in the pre- 
school years 

B. Subjects and Method 

All observations were made in the Guidance Nursery of the Yale Clinic of 
Child Development while the children were taking part in the regular ac- 
tivities of the nursery group 

^Received in the Editorial Office on June 28, 1948 
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Observer for the most part watched this aetivity from behind one way 
vision screens and was thus unobserved. Recording was done at approxi- 
niately the same hour each morning, chiefly during a period of spontaneous 
play (i*e., not during routines, music, story reading, etc.). 

This study was conducted during two consecutive school years, approxi- 
niately twelve 10- to 15-mmutc observations being made of each age group 
each year. A relatively constant group of six to a dozen children were present 
on each dayj but thorough recording could not be done on more than three to 
seven of them at a time Choice of which children in the group would be 
observed on any one day was made largely on tlie basis of which ones were 
playing fairly close together and near to the observer. 

Table 1 indicates the length and number of observations pciiods, there be- 
ing for most age levels 25 observations in alb 


TABLE I 

LBNGTtt and NumdER OF OBSERVATION PERIODS 


Age 

No of observations 

Length each 

No. of cliiidrcn observed 

IS moa 

12 

10-30 mins, 

3-6 

21 mos, 

20 

10-20 mins. 

3-6 

2 yrs 

25 

10-20 mins. 

3-7 

2 Y 2 yrs 

25 

10-20 mins 

3-7 

3 yrs 

25 

10-15 mins 

4-5 

Wi yrs 

25 

10-15 mins 

3-6 

4 yrs. 

25 

10-15 mins. 

4-7 


All instances of sniilmg and laughing were recorded, with sonic descriptive 
detail. Recording was all inclusive (that is of all smiling and laughing be- 
havior) rather than of that accompanying certain kinds of activity Behavior 
was classified into categories ajter it was recoidcd. Thus the behavior itself 
determined the categories used in this study, rather than any pre-established 
conceptual scheme, 

C. Data 

1 'Number of S wiles 

Table 2, which is analyzed in some detail later, indicates the number of 
smiles (all eases combined) at each age level in relation to each major type 
of situation, i,e , in relation to child’s own activity, in relation to tcnclier, 
and in relation to other children. Each of these categories is further sub- 
divided, as the table indicates. 

In this master table all 25 daily observations for each age level are grouped 
together in one total set of scores for the age. Examples of a more detailed 
presentation which includes dally variations of behavior will be found in 
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TABLE 2 

Stimuli for Smiles* 


18 mos, 21 mos, % yrs. 

2 % yrs 

3 yrs, 

yta 

4 yrs. 

Own grosg motor 

51 

79 

67 

98 

76 

97 

97 

Own adaptive 

8 

11 

15 

19 

7 

13 

7 

Own verbal 

Own imaginative 

5 

13 

14 

3 

21 

3 

IS 

12 

39 

3 

55 

20 

Other self activity 

3 

13 

8 

11 

8 

40 

4B 

Total Seif 

B7 

116 

107 

152 

US 

192 

227 

Social to Teacher 

33 

102 

66 

108 

72 

70 

43 

VerbaPsocinl to T 

4 

44 

m 

ZIO 

192 

175 

120 

Responds to social 






from Teacher 

3 

24 

16 


8 



Responds verbal- 







social from teacher 

1 

10 

9 

49 

52 

15 

12 

Total *i(Jtth Teacher 

41 

ISO 

227 

367 

324 

260 

175 

Social to child 

6 

43 

43 

85 

131 

137 

101 

Verbal-social to child 


5 

U 

55 

135 

351 

356 

Responds to social 







from child 

1 

3 


1 

3 

15 

16 

Responds verbal-social 






from child 


2 


5 

10 

20 

8 

Activity of child 


5 

7 

7 

19 

H 

33 

Other behavior with 








child 




3 


24 

31 

Total with Child 

7 

58 

60 

156 

298 

691 

646 

One smile every 6 mms 

Paily range in 
minutes, one every 4-8 

Ratio of laughs 

to smiles l/lO 

4 mins 

3-6 

1/16 

4min9r 21/3 

2-6 

1/14 

mins 2mina. 1}4 mins. 1 l/3 mins. 

1-5 1-3 1-2 1-2 

1/12 1/8 1/3 1/3 


*To give a clear pictuie of daily variations of behavior, more detailed tables are 
given for the 3 and V /2 year old groups (see Tables 3-4^) 


Tables 3 and 4 which give detailed daily data for the 3- and 3^-year age 
levels respectively 

As Table 2 and the detailed age level summaries which follow, show, the 
18 mouther smiles most at his own activity; and the type of own activity 
which amuses him most is his own gross motor. Second most smile provoking 
are his own social approaches to the teacher. 

By 21 months smiles in relation to the teacher lead, child^s own social 
approach to the teacher being the leading sub-category. Child's own gross 
motor comes second. 

By ivjo ^ears the situation remains relatively unchanged m that smiles in 
relation to the teacher are most frequent; those in relation to child^s own 
activity come second. But the activity in relation to teacher which is most 
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smile provoking has shifted from mere social to ‘'verbal-sociar' approach to 
teacher. 

At 2j4 years comes a marked shift. Verbal-social approaches to the teacher 
cause the most smiles; but now behavior In relation to other children comes 
second. Mere social with other children (not including verbalization) is tlie 
stimulus of the most child to child smiling. 

At three years, as at verbal-social to teacher produces the most smiles^ 
behavior m relation to some other child the next most. But now it is verbal- 
social to other children, not social alone, which is the leading sub-category 
under child-child, 

Ati^ years another conspicuous shift takes place. Now for the first time, 
child-child behavior evokes more smiles than any other type, and verbal-social 
to other children is the outstanding sub-type. Next most smiles are caused 
by child’s verbal-socml approaches to teacher. 

At four, verbal-social to other children still leads, but now another shift 
has taken place. For the first time, child’s behavior in relation to teacher 
produces the least smiles of any of the kinds of behavior considered here, and 
the child’s own activity, unrelated to others (namely once again liis own gross 
motor behavior) comes second. 

Thus the trend is from the child’s own gross motor being the most smile- 
provoking stimulus, through a period when behavior related to the teacher 
produces the most smiles, to the time (3j4 years ff.) when he smiles most at 
other children. In relation to other people, both teacher and other children, 
at first mere social approach leads as a smile-producer, later verbal-social 
approach. Teacher sinks to third place as a smile provoker at four years for 
the first time. 

However, it is noteworthy that at all ages through four years, it is the 
child's own activity and approaches, regardless of to whom, which cause him 
to smile more than do his responses to the behavior of others 

One further factor brought out by Table 2 is that throughout the age 
range from 18 months to 2j4 years, smiles exceed actual laughter in a ratio 
of about 10 or more to one, that is 10 smiles to every one laugh By 
years this excess of smiles over laughs has dropped to three smiles to one laugh. 

Figure 1 indicates the increasing inter-personal complexity of the smiling 
situation from the time at 18 months when the child alone is involved in 
smiling situations, to the typical 4-year-old situation which involves cliild, 
teacher, and other child or children Only the ni.ajor inter-personal smiling 
relations are indicated in this figure, not every kind of smiling situation which 
can be observed at an age 
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INTERPERSONAL SMILING RELATIONS 




2 YEARS 




S*SELF T« TEACHER C»OTHER CHILDREN 
MOST SMILES •’>' OTHER SMILING ►> 

FIGURE 1 

2. ^ge Snmmarm 

a Eighteen rnouths. As Table 2 indicates, at this age level there are, 
in the children observed, 67 smiles while the child is engaged m solitary play, 
41 smiles at the teacher, and only seven at other children. Thus own solitary 
gioss moioi activity is the outstanding sUmuliis jor snnling. Social behavior 
in relation to teacher comes next, and it is own outgoing approach unaccom- 
panied by verbalization rather than social reaction or verbahsocial approach. 
At first, social approach to teacher in regard to own gross motor activity 
leads, later child smiles at teacher about other things as well. Social behavior 






278 JOURNAL OF GENETIC PSYCHOLOGY 

With Other children is very limited, as is verbalization connected with smiling 
or laughing. 

For the most part the child is extremely sobcr-faccd, There is little laughing. 
Smiling is often brief and, as indicated, merely accompanies own gross motor 
activity. There is only an average of one smile pei child eveiy si,\ sninutes. 

Examples 

Among the hinds of gioss motor activity •which inditce smiUng 
Falh down on purpose, 
down the slide » 

Bounces on the slide 
Climbs on jungle gym. 

Rocks on boat. 

Pushes furniture, 

Among the things which accompany smiling at teacher me. 

Holds out doll to teacher, 

Stuffs mouth too full of cracker. 

Climbs. 

Rocks. 

Shows turtle to teacher 

4. Twenty-one months. A marked change has taken place in three 
months "Now activities with teackerf most especially social approach to 
teacher oi verbal-social approach to teatlm, lead as situations in wbicli smiling 
occurs (180 smiles). Social approach to teacher consists mostly of smiling at 
her or showing her something, or even in one instance joking witli her. 
(Child coughs, teacher imitates the cough, then child falsely coughs, smiling). 
Child may also respond to social smile of teacher, 

Child^s own activity is still a source of much smiling (116 smiles), especially 
his own gross motor when it is particularly vigorous, as vigorously pushing 
some object, or rocking high, or riding truck or wagon very fast. 

Social to other child is coming m, often in regard to own gross motor or 
in regard to some particular play object. There arc in our group 58 smiles 
at other children at this age. 

There is a little imaginative behavior which may or may not be accompanied 
by verbalization : pretends to take a bite of something, pretends to pour imag- 
inary milk, pretends to telephone. This pretense may or may not involve 
actual objects. 

There is now one smile per child eveiy four mtnutes. Thus, obviously, the 
child is still quite sober-faced. 
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Examples 

Among the kinds of gioss motor activity vobick induce smiling are: 

Own jumping, running, sliding down slide, climbing, rocking 
Pushing object vigorously. 

Riding wagon fast. 

Social voit/i feachet : 

Just smiles at teacher^ points out object m book, shows toy, puts trim^ 
ming on Christmas tree, smiles accompanying own gross motor, 

Joking 

Coughs Teacher imitates cough and then child makes believe cough 
Jmagtitaitve play* 

Pretends to take a bite of something and then turns head awnyj hides 
and pretends he is not there when someone searches; pretends to tele- 
phone with toy phone, pretends to pour milk (out of imaginerv milk 
bottle), pretends to drink milk out of toy cup, linnds teacher imaglnery 
milk 

Incongtuity 

Fits self into book shelf 
Creeps like the turtle 
Laughs at turtle on own shoe 

c. Two years At this age as at 21 months, social activities in relation 
to teacher definitely lead as situations in which smiling occurs (227 smiles). 
Verbal-social with teacher is the leading category. Own gross motor is next 
and social approach to teacher (without verbalization) comes next. There 
are 107 smiles at own activity and 60 smiles at other children. 

Theie is now one smile per child evety four minutes as against one smile 
every six minutes at 18 months The child is still quite sober but does not 
present the stolid and extreme sobriety of 18 months. 

Verbal-social approach to teacher is largely about own activity Verbali- 
zation IS not humorous or even usually imaginative. For the most part it 
merely calls teacher^s attention to the child 

A few situations involve a slight amount of what we customarily consider 
humor Thus one child puts food into his ear instead of Into his mouth and 
smiles at teacher (incongruity). 

Social with other children tends to be about joint gross-motor play. Smiling 
to teacher about own gross motoi is more or less talcing place of earlier smiling 
to self about it. 

E^amples 
Actual jokes 

Puts food into ear (pretends to) rather than into mouth and smiles at 
teacher 
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Offers crayon to child and then playfully snatches it back, 

Pulls jacket off wrong-side out and laughs at the incongruity 

Own gross motor* 

Mostly running and climbing witlioiil ony object 

There is joy at own activity or own prowess or own success, 

Showing teacher something or pointing out and naming aomctliing to 
teacher. 

Physical attack on other chiU as poking him in the eye is consideicd 
funny, whereas at 18 months it was merely experimental, 

Other activity with children! 

Grabbing object from child. 

Peekaboo game, initiated by one child with another. 

Two children repeatedly saying ‘TIi’* to each other with something the 
same alternation as one gets in peekaboo. 

A little imaginative play such as pretending to drink, or to give bear 
a ride in boat 

d Two and a half years. Social situalions involving the teachei are now 
the most smtle-prodncing (361 smiles), the category '"vcrbal-soctal with 
teacher' definitely leading. With the year olds observed during the first 
year of this study, social approach to teacher is the second leading catcKory, 
social approach to child third, and own gross motor fourth With those ob- 
served in the second year, own gross motor is second and social to teacJjcr 
third. There is at this age an average of one stmle per child evety 2% 
niinutes. 

Own solitary behavior produces 152 smiles. Own gross motor situations 
which produced smiling were oftenest rather wild activity such as wild jump- 
ing, wild throwing, incongruous activity, accidents. In social with teacher, 
child may smile at teacher just in a friendly manner about some activity, 
prowess or success, about an accident, about an incongruity, about own 
imaginative activity 

In verbal-social to teacher, the verbalization may merely call attention to 
own activity or to object child holds, own prowess or product It may be 
a command to teacher softened by a smile 

Verbal-social to child may include silly vocalization, chanting, repeating 
words, explosive speech, teasing, own incongruous loud voice. 

Verbalization ; both the words *4un*’ and "silly’’ arc used. 

In social with child, there may be hugs or attacks, and cither may be 
accompanied by a smile. Or child may merely share activity, as rocking, with 
other child and smite. 
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Motor combined with verbal, and aggressive attack on child, are new 
Situations which first produce smiles at this age 

Incongruity, teasing, joke, silly language all are just beginning to come 
in at this age and do not appear frequently Examples follow 

Examples 

Incongruity 

Child stands jn coat cubby, rides backward, uses incongruously loud 
voice , says '‘There’s Tommy and there’s Tommy” (two Tommies) , 
mentions having chairs for breakfast, 

T easing 

Won’t let child have object, starts to band toy to child and then 
tensingly snatches it away 

Accident 

Falling down; choking, falling over and getting stuck in chair; falling 
Off bicycle, humping into rear of other child’s bicycle accidentally 

Silly language > 

“No dumbo ’ No Gumbo'” 

Uses word “Fun ” 

Says she is making a “silly” turtle 

Silly behavior 

Child knocks on door of house and other child opens it 
They do tins repeatedly and both laugh each time 

Imaginaiion 

Child laughs when he tells teacher first that he’s “in town” and then 
later when he says he is “back home,” 

Child laughs when teacher says, “We have some galloping horses here 
this morning” 

Child pretends to ride horseback with a broom for a horse 
Teacher says goodnight to child who replies, “De moon is sliining” and 
laughs 

e Three years. At three years, beJtaviot in relation to the teacher is the 
leading category (324 smiles to teacher; 298 to other children, 118 to self). 
Verbal-social approach to teacher leads. Verbal-social approach to child comes 
next, and social approach to child is nearly as important There is an average 
of one smile pet thild every two minutes 

Many new things come in here, and trends started at 2 J /2 years are becoming 
much stronger. Behavior seems now more funny from the adult point of 
view, no longer just gross motor wild activity or self-expression 
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Among things noted here for the first time, or for the first tunc coiisplcu^ 
ously are: 

Imnginntivcl/ humorous behavior ^ilave to give fish some dessert," 
or ringing Imaginery bell on bicycle. 

Real joking calling child by wrong name; telling child he will be put 
in jQll; putting turtle on boy’s ioot; saying he fell down when it was 
rcaUy the blocks which fell, telling child wrongly what other child’s 
name Is; use of word ‘'fooling" 

Wild luimor situations, mostly gross motor, or hud verbal!/ ation, 

Responding to Teacher's use of word ‘'funny" 

Incongruous gross motor! putting ball on head, riding bicycle the wrong 
way, falling around, putting turtle in truck, walking on kuecs. 

Accidents to self or others or to structure of self or of others. 

Own prowess in gross motor or creative activity 

Aggression, poking or running Into other child. 

Beginning of silly language* snying "rock rock" in a silly way, saying 
“He tickles, he tickles, he tickles," or "Oozy doo/y oozy doozy" 

Things are becoming more complicated. Child may respond to the teacher 
and to other chvldren at tht* same time. Also child verbalizes to teacher about 
a great many different things, not just calling attention to self or material 
but remarking on own physical prowess, incongruity, imagination, accident, 
joke. ♦ . , Also verbal-social is now sometimes to several children at once, 
not to just one child alone. But even at tins age, some frequent smilcrs seem 
to be more energetic than humorous, 

Table 3 presents complete data for the 3-ycar age level, showing daily 
variations in smiling behavior for the 3-ycar-oId age group as a whole, These 
data have already been surnmanzed u\ Table 2 but arc presented here in full 
tq demonstrate the slight daily variations which occur, as well as the general 
consistency of trends, 

/* 'Three-and-a-half years, Soctal tui/Ji child iiouu definitely leads as a 
categoryj verbal-asocial approach to child being the leading item* Verbal-social 
to teacher comes ne^t; and social approach to child is third, Smiles at other 
children occur in S91 instances; at teacher in 260 instances; and in relation 
to play alone in 192 instances, Theie js 7iow an average of one smile per child 
every P/2 minutes. Behavior as at three years is funnier from the adult point 
of view; though sometimes only silly, Many different things cause smiling 
and laughter ; 

Wild and ailly giosa motor 
Vigorous OP destructive gross motor. 

Unusual gross motor, as standing on head. 

Own clowning or that of other child. 

Gross motor or adaptive combined with vocal, 
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Any accident to self or others, aggressive attack on child ot excluding 
child from activity 

Any incongruity. 

Wrestling, ''shooting/* M?iid gestures ns if to throw things 

Own loud or silly vocalization or repetitive chanting, or such noises as 
•'barking 

Boasting, name calling, or joking. Calling by the wiojiff name 

Humor used as a social solvent, as when being chased or if other child 
refuses a preferred gift 

Sheer sociability with other child or other children 

Imagination 

Own prowess. 

Use of word "funny,'* 

Examples 

IViid stily {^ioss moto) 

Just laughs and runs wildly; bats hands around wildly; jumps wildly, 
throws hat wildly, crashes truck down incline, alams door, 

IttC 07 iffr Uity 

Speaks in incongruously deep voice, piita own foot in truck; pushes 
carnage crookedly, carriage not where child tliinka it is; beats book on 
own head, sticks foot too far out of chalet, Says "My cracker's so good 
I want to spit it out" , stuffs own mouth too full; knocks house down 
with his head. 

/l{^ffressive 

Knocks house down, pushes girl downstairs, knocks down other child's 
structure, pushes child on the head, hits child, kicks boy's train 

Silly verhahzaiton ' 

"Ladada," "Poopoopoo," "ahahaho," "Hello Mr, Doodoo," "Boo- 
poopoo," "Well well well"; Chant of "Get in get in get in," joke to 
teacher about "shoelace" which he considers a funny word ; calling other 
child "Daniel Dumpling" or "Billy Rose " 

For this age level, as well as at three years, a complete table of daily vari- 
ations in smiling behavior is given. As at three years, consistent trends are 
observed throughout the entire period of observation, but some daily variations 
occur 

g Four yeais, Behavm with othei childreuy particularly ve\ baU social 
appionch to othei clnldieih uovj definitely leads as a source of laughter and 
smiling (545 smiles nnd laughs). Own activity, for the first time since 18 
months, is the source of more laughter than behavior directed toward the 
teacher (227 smdes and laughs) In fact tcachcr-child behavior, for the first 
ime since J8 months is the source of less laughter than the child’s own activity, 
stimulating only 175 smiles and laughs This, then, represents again a definite 
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shift in the consuntly shifting sources of laughter in the first four years of 
life* There is now an average of one smile per child every 1"% intnules As at 
3/^ years, very many differ eni kinds of behavior are sources of daughter. 

Humorous dramatic gross motor 
Wild gross motor and verbalization. 

Wild Billy gross motor. 

Dramatization. 

Aggressive behavior toward object or child 
Accidents, intentional or unintentional, 

Accident or failure of self or others 
Escaping from teacher or child. 

Chasing child. 

Clowning or teaamg 

Imaginative play, alone or with others 

Cooperative imaginative play 

Silly verbalization 

Punning 

Name calling or calling by wrong name 
Boasting. 

Verbal joke. 

Verbal-social to child in regard to joint activity. 

Verbal to teacher or child, 

Exaggeration 

Incongruity. 

Sex talk or elimination talk 
Very loud verbalization. 

Joke involving use of word ''fool.” 

Chanting 

Verbal to teacher about own prowes«, 

Destruction, 

Examples 

Sdly language or punning 

One boy says, “Gotta have some oars,*' Other boy replies “Floors?”; 
“Slang bang whang”, “Snip snap snor” instead of “Snip snap snur”; 

“Oh my stinky old guns”, “Bla bla bla“, “I'll drop a coconut if you 
don't watch out”, “So what! So so sol”; “Wee da wee da wee da”; 
“That's my docky”; Boy aaya he would like to hear “Stinky the sailor”, 
“Wuffy wiiffy”, “Ha dee ta dee, ha dee ta dee^’; “Skate skitc skect” ; 

“Dee dee dee dar"; "Whec, too too too”; Two say to each other “Ding 
ding ding iling”, “Plello ello ello cllo” 

Elhnination talk: 

“Toby made wee wee all oyer the floor” (not true, water was spilled). 
Calling child a “Wee wee pants.” 

Name calling or calls nvioit^ narne^ 

Calls Stuart "Jo”, says to teacher, “OK, stupid”; says to child “Hello 



lo'uis:e bates ames 


2S7 


you stinky*^ or stink stink you can’t get in our boat'^ or ^'Lookit the 
stinky,” ‘Tookit the boney toes,'’ "Hi puffy Tvater 

Johftff 

Girl on top of gym obviously joking says "Brr I I’m afraid up hereP’, 
escaping from teacher as a joke, Daniel calls Rhodes "Jo”, pretending 
to spit through wiring; putting airplane too near teacher’s face; pre- 
tending to hit another child; saying "It (clay) is going to bite Dicky’'; 
asking teacher, "Are ymi smokin' a cigar?” , Sally saying tiiat she is 
Connie, Eoy asks vvhy and she says "Cause I like to fool’* Then boy 
saya, "Hello Connie" in a silly voice. 

Teasing * 

Teases child by not giving him object, holding it just outside his reach, 
telephones, and tells other child he can't have the telephone 

Accident * 

Child sneezes, child accidentally knocks over blocks; own falling; 
other child falling, own airplane falling apart, blocks falling, any fall- 
ing of self, othcis or object; other child's dropping something, child 
sitting on toy by mistake 

Aggi ession 

Knocking child's building down; pushing child downstairs; throwing 
sand in child's face; pinching teacher, kicking child 

Sex 

Boy tells other boy to Uiss one of the girls, 

Clowning 

Child hits self over head and grimaces; child says foolishly to other 
child, "May I come m?” 

Social aggiessive gross violor accident oi wild foolish gross motor 

Any two bump their trucks together over and over> shoot each other, 
tluow blocks, crash train into door; stamp foolishly, shout and jump 
and laugh at imagineiy "snowplow” 

Verbal threats. 

Boy calls to boy in house, "I'm pouring poison down your chimney,” 
Joint ir/iag Illative play: 

Childicn tell each other where "tram” is going;* boya tell each other 
that they nre big bad wolves; boya make fast tram noises, children knock, 
and then go in ^nd play house, laugh and tell each other about being 
garage men 
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D Individual Differences 

The present method of collecting data does not bring out definitive and 
clearcut individual differences, but docs suggest (agreeing with Washburn's 
earlier findings) that some children are characteristically more smiling or 
non-smiling than others and that such differences withm a group tend to 
express themselves consistently. That is, the child who is the most smiling 
on any one day tends to be the most smiling on any other day, and vice veisa 
Since these data do not appear to warrant detailed presentation, wc shall 
merely give examples of consistency found within any one (yearly) age group. 

It will be noted that the overall age trend is for the child to smile more 
as he grows older and for individual differences to become more conspicuous 
with increasing age. Thus the range for average number of smiles per 10- 
minute observation at 18 months is from one smile per child per 10-minute 
observation for the least smiling child to five smiles per cliild per lO-minutc 
observation for the most smiling. At four years, the range is from two smiles 
per 10-minute observation for the least smiling to 11 smiles per 10-miniite 
observation for the most smiling It is probable thcit these individual differ- 
ences could be inflected by differences in teachers, some teachers being more 
provocative of humor than others, but the individual’s place would probably 
remain the same whether the group were more or less smiling. 


1. Eighteen Months Gtoup, Second Year 

Four out of five children show marked consistency of behavior. Group 
average are : Jill =« 4 smiles per observation ; Denis 2+ smiles ; Nancy = 
2 — smiles; Tony^ 1, Peter Jill is the most smiling on three days 

out of six; and Peter and Tony are the least smiling on every day. Nancy is 
next to the most on every day when she is present. Only Denis behaves 
inconsistently. 

2 Three-Yeai Groups First Year 

In this group all children behave with considerable consistency. Group 
averages are: Jonathan 13 smiles per observation period; Rhodes «« 10; 
Susan S. = 8 , Susan G « 7 ; Deeiia ^ 7 ; Daniel — 6 , Bruce = 6. Jonathan 
actually is first five out of seven times; Rhodes is first or second 11 out of 12 
times. Susan G, is most or next to most three out of six times; Susan S. 
first or tied for second three out of four times; Deena is hast, next to least 
or tied for next to least seven out of seven times. Daniel is least six out 
of 11 times 
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3. Thee and OTie-half Year Gtoupj First Year 

All behave with considerable consistency. Group averages are: Bruce =^10 
smiles per observation period ; Peter 10 , Pravda = 9 ; Dana « 9 ; Kann — 
8, Carols?, Sheila and Heidi each 6, Susie 3. Bruce is actually most 
or next to most on four out of six davs; Peter most of next to most on five 
out of seven days* Susie is least on every day that she is present. Others 
show marked consistency. 

E 

The present study summarizes 150 observation periods over a two-year 
interval. Records were m^ide of the spontaneous smiling and laughing be- 
havior of children from 18 months to four years of age, as they took part m 
the regular play activities of a guidance nursery group From three to seven 
children were observed on each occasion. 

Analysis of data yielded definite age tiends not only as to amount of smiling 
and ratio of smiles to laughs, but also as to stimuli which elicited smiling and 
as to the person toward whom the smiling and laughing were directed, i.e., 
to self, to teacher, or to other children, 

Thus the amount of smiling increases from one smile per child every six 
minutes at 18 months to one smile every 1% minutes at four years. Ratio 
of laughs to smiles increases from one laugh/10 smiles at 18 months to one 
Iaugh/3 smiles at four years 


Eighteen Months 

The child smiles most at his own activity, and the type of own activity 
which amiiaes him most is his own gross motoi. Second most smile 
provoking are his own social approaches to the teacher 

Twnty-One Months 

Smiles in relation to the teacher lead, particularly child’s own social 
approach to teacher, without verbahyation Child’s own gross motor 
comes second 

Tw Yeais 

Smiles m relation to the teacher still lead, but now it is a verbal-social 
approach to the teacher, not merely a socia4 approach Smdes in relation 
to child’s own activity come second 

Tw <ind One-tlalf Years 

Here there is a marked shift Verbal-social approaches to teacher still 
lead as smile producers but now behavior in relation to other children 
(soctal approach wuhont YecbaU 2 aLon) comes second, rather than child’s 
own activity in relation to himself, 
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T/ifee Ygats 

Aa at yearsi verbal-sodal to teacher producc’J the most smiles; but 
now the second leading behavior is verbal-social In relation to other 
children, not mere social alone 

Three and One-Half Yeais 

Another major shift takes place Now for the first time child-chUd 
behavior evokes the most smiles, verbal-social to other children being tlic 
outstanding category* Next most smiles ore caused by child’s verbal- 
aoclal approaches to teacher. 

Four Years 

Verbabsoclal to other children still leads, but now for tbe first time 
child’s behavior in relation to teacher produces the least smiles of any 
type of behflviorp and child’s own activity unrelated to others comes 
second 

Thus the trend is from the child’s own gross motor activity as the most 
smile^provoking stimulus, through a period when behavior related to tlic 
teacher produces the most smiles, to the time (3^ y^ears ff.) when he smiles 
most at other children In relation to other people, both tcaclier and other 
children, at first mere social approach leads as a smile-producer, later verbal- 
social approach* Teacher sinks to third place as a smile provoker at four 
years for the first time. At all ages through four years it is the child^s own 
actwity and approaches, regardless of to whom, which cause him to smile 
more than do his responses to the behavior of others. 

The inter'-personal complexity of the smiling situation increases steadily 
from the time at 18 months when the child alone is chiefly involved in smiling 
situations till four years when the smiling incident typically involves child 
and teacher, or child and other child or children. 

Findings of this study agree with those of earlier investigations that indi- 
vidual children arc characteristically more or less smiling than others within 
a group, that is that the child in the group who is the most smiling on any 
day tends to be the most smiling on any other day, 'and vice versa. The 
overall trend is for the child to smile and laugh more as he grows older and 
for individual differences to become more conspicuous with increasing age. 
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SOCIAL FACILITATION OF FEEDING BEHAVIOR IN DOGS. 
II. FEEDING AFTER SATIATION* 


Department of Psychofogy, Buckjiell Vniifcruty 


Sherman Ross^ and Jean Goodwin Ross’^ 


A. Introduction 

A previous paper (5) by the writers has dealt with the problem of group 
and solitary conditions as factors m feeding behavior in dogs Tt was found 
tliat tile increase in the amount eaten in the group situation varied from 3 to 
86 per cent for the 10 subjects studied The present study reports on feeding 
after “satiation." 

Previous workers have reported on similar experiments with other species, 
Fischcl (3) has demonstrated stimulation of eating in hens, exhibiting no 
apparent signs of hunger, upon the sight of another hen eating. Bayer (1) 
extended these observations and manipulated the size and composition of 
the groups involved. Harlow (4) studied the social facilitation of feeding 
in the albino rat and attempted a formulation of the basic mechanisms 
involved His conclusion was that the essential condition for the occurrence 
of social facilitation was the presence of rats unrestrained and actively 
competing with each other for food A senes of experiments on rats by Drew 
(2) yielded some significant information in regard to the conditions under 
which such facilitation occurs. This writer reports that facilitation of feeding 
has been found to be the case under certain rather complicated conditions 
The essential feature apparentl}'^ is that the conditions arouse a certain state 
of excitement in the animals Drew also reported that those conditions 
Avhich will start eating after satiation will prevent it when the animals are 
hungry. 

The major interest of the present experiment was to determine the effects 
of the introduction of hungry litter-mates on the feeding behavior of a puppy 
after apparent satiation 

^Received in the Editorial Office on July 5, 194S 

^Giiest Investigator, Division of Behavior Studies, Jackson Memorial Laboratory, 
Summer, 1947 

The writers should like to express their thanks to Dr J P Scott, Roscoe B 
Jackson Memorial Laboratory, Bar llnrhor, Maine, for his assistance in carrying 
out the experiment 
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B. MliTHOD AND pROCIiDURE 

The experiment wus performed at the Division of Behavior Studies, Roscoc 
B. Jackson Memorial Laboratory, Bar Harbor, Maine, during the summer 
of 1947. 

1, Subjects 

The subjects for the experiment Avere the X"1 generation resulting from an 
Irish Terner (^) and a Dachshund (^) cross. The mother and father Averc 
mated at the laboratory, and a litter of eight dogs Avas born on 21 May, 
1947. Two of the eight puppies were dcstioycd, and three male and three 
female puppies were kept. The litter was wormed on 26 June, 1947, and each 
dog was given an injection of liver B complex At this time the mother was 
removed from the litter, Thus the subjects Avere born under laboratory 
control, and had corktact mainly with the mother during the period preceding 
the experiments The clogs were given laboratoiy identification numbers 
on 7 July, 1947, as shown in Table 1, together with sex and weight infor- 
mation. 

TABLE 1 


Number 

Sex 

Weight (to llie nearest ounce) 

505 

Female 

3 lb9,, 15 ozs 

506 

Female 

4 lba,» 7 oz*!, 

507 

Female 

3 Iba,, 9 o/H, 

5l0 

Male 

4 lbs,, 10 ozH. 

511 

Male 

4 h>a., 14 oza, 

513 

Male 

4 lbs , 3 oza 


2. Diet and Homing 

The dogs were maintained on the standard laboratory diet, This diet has 
been described in detail m a previous paper (5). The food, when prepared, 
had a porridge-like consistency, and was used in tlic experimental sessions. 
Water was kept in the cage at all times, except during the test periods, 
The housing arrangements for these subjects have been described in another 
report (5), The large cage was located in the nursery wings of the labora- 
tory, and the observations of the subjects could be made while standing in 
the corridor by means of a special Avindow. 

3. Procedute 

The experiments were performed during the afternoons at appioximatclv 
4 PM., which was about six hours since the morning feeding, The first 
step involved the weighing of each subject. All weighing was done with a 



SHERMAN ROSS AND JEAN GOODWIN ROSS 295 

Fairbanks scale of 35 pound maximum capacity graduated in 0»25 ounces, 
Estimations were made to the nearest tenth of an ounce. 

After each dog had been weighed, one of the group was selected as a 
subject. The subject was put into his home cage, and the experimenter 
brought in a large dish of food, the weight of winch was known. At this 
time the stop-watch was started The experimenter observed through the 
window. 

At the end of two minutes, the experimenter entered the cage and weighed 
the dog and the food The food consumed and the increase m weight of the 
dog was recorded 

The food was again placed before the subject, and the experimenter left 
the cage and went to the observation window. During the next period, the 
experimenters recorded the behavior of the subject Eating, defecating, uri- 
nating, walking, etc, and the time at which they occurred were recorded. 

The next datum to be recorded was the time of the ‘^last lick’* at the 
food The experimenters waited until a period of 15 minutes elapsed since 
the animal had last eaten or licked the food. This peiiod varied with the 
subjects studied. When this time period had elapsed, the experimenters 
weighed the food and the subject. The period of 15 minutes since the last 
lick was considered to be the period of satiation. 

After this weighing period had take place, a single hungry dog was brought 
mto the cage, and both animals were permitted to teed The experimenters 
observed and recorded the behavior of the two dogs. At the end of two 
minutes, the experimenters entered the cage, and weighed both of the animals 
and the food This period was called AT 2. 

Then, still another hungry dog was brought into the cage, and all three 
animals were permitted to feed for two minutes, This period has been called 

= 3 This procedure was continued until a group of six animals was 
feeding for two minutes. This last period was called W 6, 

Thus, the basic data secured for each subject consists of amounts eaten 
at given time periods, with different members constituting the group. 

A repetition of the experiment with three subjects. Nos. 505, 506, and 507, 
took place several days later in which no additional dogs were introduced, 
The procedure described above was repeated exactly, including all weighings, 
handling, and entries on the part of the experimenters. 

For the remaining three subjects, Nos 510, 511, and 512, the control 
period (additional dogs not introduced) took place befo?e the experimental 
trials described above, in order to control any effects of learning. The 
schedule followed is shown in Table 2. 
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TABLE 2 


Subject 

Experimental session 

Control session 

SOS 

24 July 1947 

27 July 1947 

506 

25 July 1947 

28 July 1947 

507 

26 July 1947 

28 July 1947 

510 

30 July 1947 

29 July 1947 

sn 

1 August 1947 

31 July 19+7 

512 

6 August 1947 

5 August 1947 


During the experimental sessions, the order of introduction of hungry 
subjects was to bring in the dog with the next higher code number until 
the series was exhausted* Then, the animal with the lowest number was 
brought in, and the senes continued* For example, when 505 was the 
subject, the order followed was that shown m Table 3, 


TABLE 3 


Period 

Subjects 

A' = 2 

505, 506 


505, 506, 507.. 

N = 6 

SOS, 506, 507, 510, 511, 512 


When 510 was the subject, the order followed was that shown in Table 4. 


TABLE 4 


Period 

Subjects 

Af = 2 

510, 5U 

A' = 3 

510, 511, 512 

Ar=+ 

510, 511, 512, 505 .., 

A^ = 6 

510, 511. 512, 505, 506. 507 


C. Results and Discussion 

The results for each subject are shown in Table 5-10, Each table shows 
the data Jor the control and experimental sessions. For the regular feeding 
period (two minutes), the amount eaten in ounces is indicated for each 
session. The time of the "last lick"’ is indicated, and after the satiation peri- 
od (15 minutes), the amount eaten since the first two-minute period is shown. 
The remainder of the data for the control session show the amount eaten in 
each of the two-mmute feeding periods. In the experimental session, how- 
ever, the data for each period (A/ 2, AT — 3) etc. show the amount eaten 

by the subject during the two-mmute feeding period in the presence of other 
hungrj' litter-mates, The data are plotted cumulativelj^ for each subject 
in Figures 1-6* 
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FIGURE 1 
SUDJBCT 505 



MINUTES 

FIGURE Z 
Subject 506 

In each figure, the results for the experimental period are shown by a 
solid line, while the results for the control period are shown by a dotted 
line. 

The vertical axis shows per cent eaten, with the amount eaten at the 
time of the last lick taken as 100 per cent. Thus each point above the 100 
per cent level is the per cent eaten above the satiation level for each condition. 

The horizontal axis refers to the time relationships involved The time 
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MINUTES 
FIGURE 3 
Subject 507 



minutes 
FIGURE 4 
Subject SiZ 


□f the "last hck*’ is taken as the z;cro point, and weighing times are not 
included on the figure. The scale reads positively in both directions from 
the zero point. 

The right direction indicates the satiation period of 15 minutes, and the 
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FIGURE 5 
Subject 5t0 



FIGURE 6 
Subject 511 

^ 2» N ^3^ etc., periods of two minutes for the experimental sessions. 
For the control period, it should be remembered that after the satiation period, 
no other subjects were introduced, but comparable data were taken for five 
successive two-minute periods, 

The left direction on the horizonwl a’^is indicates the time in minutes 
from the start ot the period to reach the *‘last Iick.*^ The curve starts at 
zero amount eaten, and indicates the amount eaten at the end of the first 
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two'minute period (corresponding to the regular feeding period). The 
amount eaten at the ‘4ast hek*’ is, of course, the amount of food eaten as 
measured at the end of the satiation period 

For each subject the same trend is seen in the experimental session a 
rise in the per cent eaten upon the introduction of other subjects In the 
control session, no such increase is present except in the case of No 507, 
where some increase is present, and m No 510 where a minor change is 
shown 

A tabulation may be made of the pcuod corresponding to N 6 for each 
subject showing the total per cent eaten as compared with the satiation level 
(Table 11). 


TABLE 11 


Subject 

Control period* 

Experimental period 

505 


3041% 

506 


97 44 

507 

36 36 

7532 

510 

351 

200 00 

511 

0.00 

51 +8 

512 

000 

90 91 


^The itaUcked figuies indicate tUat this session was the first session 


All of the figures show approximately the same relationship First, the 
increase in per cent of food eaten with the introduction of additional hungry 
litter-mates is clcaily evident In some cases, Nos 506, 510, and 512, the 
difference, when compared with the control session, is dramatic. In one 
case, No. 507, the control period yielded a rise in per cent of food eaten 
after apparent satiation. The most leasonahle explanation of this occurrence 
seems to he that this subject responded to the presence and activities of the 
experimenteis in much the same way as it did to other hungry dogs This 
dog was apparently stimulated to eat after satiation not only by its litter- 
mates, but also by the experimenters None of the other subjects demon- 
stiated such a predilection 

The findings presented here demonstrate, under the limited conditions 
of this experiment, that the presence of other hungry dogs, actively eating, 
stimulated an appaiently satiated animal to further eating 

In the light of scveial of the studies discussed in the introduction, this 
study was conducted on young puppies Adarlced or clear-cut dominance 
relationships in the litter were not apparent in the experience of the ex- 
pci imeiiteis ® 


'’The lack of reliable dominance inter-relationships in various lest situations for 
young puppies Will be described in another report 
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The findings of this experiment suggest that mutual imitation, without 
demonstrable ‘'envy/’ active competition, or dominance is an important aspect 
of social facilitation. 

D. Summary 

The experiment reports on the effect of the introduction of liungry litter- 
mates on the feeding behavior of a puppy after apparent satiation. A litter 
of six Irish Terrier-Dachshund puppies, from the stock of the Roscoc Ih 
Jackson Memorial Laboratory, Bar Harbor, Maine, was used. 

The experiment was conducted in two parts* («) with the introduction of 
single littei-mates who were hungry, and (A) without any other dogs present 
Each subject was permitted to feed until it did not lick the food disli for 
15 minutes, before any other dogs were introduced. Both food and subjects 
were weighed to determine the amount of food eaten during a given period. 

A trend was found in all cases for an additional amount to be eaten, when 
the liungry litter-mates were introduced The iiicicasc ranged from 30 to 
200 per cent. In the control sessions, an additional amount was eaten by 
only one subject. 

The results are interpreted to suggest, under the conditions of tlic ex- 
periment, that mutual imitation, without demonstrable ''envy,” active competi- 
tion, or dominance is a major aspect of social facilitation. 
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MEASUREMENT OF VOCABULARIES OF YOUNG BILINGUAL 
CHILDREN IN BOTH OF THE LANGUAGES USED* 

Depai tmeut of Psychology, Um*uersiiy of Tianuaii 


Madoraii E. Smith''- 


The study reported here was planned to be only the beginning of a more 
complete study, but the war intervened before assistance was available and 
other circumstances have prevented the carrying out of the original inten- 
tion However, since theie have been so few attempts to ineasuie both 
vocabularies even of a single bilingual child (1), it seems desirable to pre- 
sent the data obtained from this study 

The subjects include 30 children of Chinese ancestry resident in Hono- 
lulu and ranging in age from 37 to 77 months Parental occupation on the 
Barr Scale (5) averaged 9 6+, which is higher than the average of 7.92 
quoted for the geneial population of the United States but almost exactly 
that (9 62) of the larger group of such children used in our previous study of 
bilingual children (4) Vocabulaiv was measured by the use of the Smith Vo- 
cabulaiy Test (3). The test was given m English one day and in Chinese on 
anothei by an examiner conversant with both languages and herself of Chinese 
ancestry. Where an exact equivalent of the English word did not occur in the 
Chinese translation of the test, the nearest substitute was used. As the common- 
est Clunese name of an article pictured or action described was always ac- 
cepted, which IS not always true in the English form of the test, the Chinese 
form was probably easier, although all but oi\eof our best subjects scored lower 
on the Chinese form However, this is what would be expected, since our 
previous study had shown that children of Chinese ancestry in Honolulu 
preferred to use English rather than Chinese since 80 per cent of the words 
used in the conversations gathered fiom them were English. 

Comparison with aveiagc scores made on the test by monolingual children 
was made, for which purpose new norms weic calculated, 62 cases being 
added to the original group of children. These new cases were obtained from 
the same sourccb as those in the original study had been and were tested not 
long after. These new norms are shown m Table 1. 

When the bilingual children are grouped at four age levels (see Table 2), 

^Received in the Editorial Office on July 18, 19+8 

Thanks are due to Miss Goldie Li for the collection of the data 
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table 1 


NEW Norms ior the Smith Vocaduiary Test 

Age in 
yenrs 

Number 
of cases 

Average [Q 

Eadmaied 

Number of 
words known 

3 

22 

107 

865 

31/2 

30 

106 

1,230 

4 

30 

109 

1,5+5 

4M 

43 

108 

1,856 

S 

32 

109 

2,072 

S'A 

34 

109 

2,350 

6 

22 

109 

2,505 

6A 

6 

105 

2,533 


Table 2 

AvfiRAGE Vocabularies of Bhincual CiiirDBCN of Ciunese Ancestry at Different 

Ace LnVEis 


Estimated number 

of words knoivn I^er cent of norm readied in 


Average 
age in 
years 

Nunnber 

of 

children 

Eng- 

lish 

Chi- 

nese 

Both 

lan- 

gunges 

Total 

Eng- 

lish 

Tolnl 

Ciii- 

ncae 

Both 

lan- 

guages 

Differ- 

ent 

words 

3.5 S 

(i 

473 

260 

200 

S5 

37 

92 

76 

4 '5 9 

32 

737 

340 

23S 

S3 

31 

85 

72 

5.6.7 

6 

993 

623 

550 

66 

50 

US 

92 

6 00 

6 

957 

590 

487 

58 

43 

101 

81 


their average vocabularies in either language arc far below tlic English 
vocabularies of the monoglots* The average pci cent of the noiiTi readied 
ranges at the different age levels^ from 53 per cent to 66 per cent in English 
vocabulary and from 31 per cent to 50 per cent in Chinese. Even when 
both vocabularies are added together, the younger children fail to attain 
the monoglots^ average in English alone, the six-year-olds just icach it, only 
the five-and-a-half-year-olds exceed it However, if the words known in botli 
languages are counted only once, no group attains the norm, but icaeh only 
from 72 per cent to 92 per cent of it. 

Since the range of vocabulary scores was large and the number of chil- 
dren at each age level so few, a lurthei comparison was made for each child 
separately (sec Table 3) For this comparison a norm was calculated by 
interpolation for each duld whose age did not agice exactly wltli one of 
the age levels foi which norms had been dctci mined. Foi each child llie 
differences between his estimated norm and his total vocabulaiy scores for 
English alone, Chinese alone, foi the two languages added togcthci, and 
for the two with words of duplicate incaniiig counted but once were found. 


TABLE 3 

Individuals on Vocabulary Test Compared With Adjusted Norms 
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The averages of tlicsc four counts give in every case minus differences for 
all the children, for all the boys or for all the girls. For one language only, 
none of the children come near the norm for moiioglots of the same age, 
the per cent of norm reached being 58 per cent m Englisli and 40 per 
cent in Chinese When both languages arc added together, the scores on tlie 
average are almost as high as the estimated norms; but not when words of 
duplicate meaning are counted but once, when on the average 80 per cent 
of the estimated norms is attained. 

Altfiough the average child does not attain expectancy even wlicn both 
vocabularies arc counted, there are sonoe that do. In five eases, the two 
youngest girls and the three boys in the fivc-and-a-lialf^ycar-old group, the 
score in both languages minus duplicates exceed the estimated nouns by an 
average of 144,8 words. Seven additional children exceed tlicir estimated 
norms wlicn woids of duplicate meaning were counted twice; the average 
for all 12 being 306 words, 

Another study by Elsie Cliing Motoyania (2) found even lovvei vocabu 
larics for children of Chinese ancestry. In that study, 50 such children wcic 
tested by the Smith Vocabulary Test before and after a yeai of kinder- 
garten attendance At entrance, when they averaged 64.7 months in age, 
their English vocabularies averaged only 910 words, barely 40 per cent of tlie 
norm, and a year latei at an average age of 77.3 months, although tlicy had 
en 3 oycd a yearns attendance at kindcrgaitcns where only English was spoken, 
their average vocabulary was 1,560 words or only 62 per cent of tile noun. 
This average is almost exactly that of our five-and-a- half-year- olds who are 
evidently a superior group, for they arc superior also to our six-year-olds 
excelling them by words known in each language by an average of 100 words 
and by words known in both by 63 words. Mrs. Motoyaina’s eases tame 
from a lower occupational level approximating that of the general population 
in the United States She found boys supenoi to girls in English vocabulary, 
the average vocabularies at the first test being for boys 990 words, foi girls 
810, and at the second test, 1,680 and 1,400 words respectively. Our older 
boys too excelled the girls, not only in English but also m Chinese vocabu- 
laries; but the nine younger giils averaged English vocabularies of 869 
words, almost equal to the average of 880 words made by the nine younger 
boys, and surpassed them by 34 words in Chinese vocabulaiy and by 22 in 
words known in both languages. Of the total vocabulary exclusive of dupli- 
cates, for all 30 children, words known in botli languages compiiscd but 
21 per cent, those known m Chinese only 28 per cent, and those in Eng- 
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lish only 51 per cent. There was almost no difference in these percentages 
for boys and girls. 

Discussion 

These data, although based on too few cases for proof, indicate as did 
our former study that a bilingual child is seldom sufficiently advanced by 
six years of age in eitlier of the two languages he speaks to be as ready for 
school instruction as is the average monolingual child; since he knows so 
much fewer words and, as our previous study showed, uses them more in- 
correctly. Nor does he usually have a word foi as many concepts as does 
the monoglot, for when 'words known m both languages are not counted 
twice, his combined vocabularies do not often equal that of the average 
monolingual child Although if the two total vocabularies are- added to- 
gethei and words of duplicate meaning aie not subtracted, 40 per cent of 
these cases surpass the norms, this does not show much advantage in bilingual- 
ism at this age, since a name for each of a larger number of concepts is 
more advantageous than two names foi many of a smaller number of concepts. 

However, if a child lives in a bilingual environment or in one where the 
official language and that of his home differs, he docs benefit to some degree 
in his ability to converse, even if inadequately, in both languages It would 
however appear unwise to unnecessarily start children, as young as tlicsc 
studied, in a second language, unless they are of above average in linguistic 
ability, which cannot well be determined before some progress has been made 
with the first language. 


Summary and Conclusions 

1 This study describes an attempt to measure the vocabularies in both 
languages used by a group of 30 bilingual children who knew both Chinese 
and English words 

2. In either language the group was found to have below average-sized 
vocabularies for children of their age. 

3. When the vocabularies of the two languages are added together two- 
fifths of the children exceeded the norms for monolingual children, but 
when words of duplicate meaning were subtracted only onc-sixth of them did 

4. It IS suggested that only the superior bilingual child is capable of 
attaming the vocabulary norms of monoglots and that a name for a large 
numbei of concepts is more desirable than two names for many of a smaller 
number of concepts 

5. It would seem unwise to start any but children of superior linguistic 
ability at a second language unnecessarily during the preschool years 
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ATION IN PRESCHOOL CHILDREN AND ADULTS* 
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David Meister^ 


A. Introduction 

The hypothesis which these studies test is that (a) the pieschool child 
sees figure and ground differently than does the adult, and that (b) percep- 
tion of giound by the child resembles more that of the adult than does per- 
ception of figurct The Gestalt theory of figure-ground perception contents 
Itself only with making the obvious distinction between the quality of figure 
and the quality of ground Koftka (5) maintains ^‘Ground and figure, 
since they are phenomenally inseparable, must arise together A part of the 
world IS thus differentiated and appears as a quality, whereas whatever 
remains may still appear as a uniform giound, though in reality it is ex- 
tremely complex’’ (p. 153) Again, “Generally stated, from an unlimited 
and ill defined background there has arisen a limited and somewhat definite 
phenomenon, a quality” (p. 145) The stages leading to the adult distinc- 
tion between figure and ground have never been adequately investigated, 
with the result that there is an implicit assumption of equivalence of percep- 
tion of figure and ground at all ages. 

The underlying purpose of this study was to fill up certain of the lacunae 
in investigations on ages prior to the adult A preliminary experiment to 
test the initial hypothesis, that the preschool child perceived figure and 
ground differently than did the adult, was carried out, using a test-card 
exposed for 0.5 seconds, to 38 preschool children and 7 adults. Results 
indicated that the hypothesis was tenable. 

The following developmental sequence was hypothesized. Since by its 
very nature ground is perceived as vague and ill defined, it is hardly 
probable that much change in its perception m the direction of better 
articulation takes place In comparison to what it will eventually be in the 
adult, the child’s perception of ground is relatively static and mature. Since 

♦Received in the Editorinl Office on August 26, 1948 

*This article la a condensation of a thesis of the same title which was submitted 
to the Graduate School of the State University of Iowa in 1948 in partial ful- 
fiMment of the requirements for the degree of Master of Arts, The author Is 
indebted to Dr Robert R Sears for his aid 
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figure, however, may be more or less well articulated even in the adult, 
according to the subject’s conditiort and the conditions of presentation, any 
developmental changes probably arc reflected m figure. In compaiison to 
the adult, the child’s perception of figure is more diffuse, more poorly articu- 
lated, less cohesive* Hence, in the two stages compared ground perception 
should be alike, figure perception different. 

The problem of figure-ground perception is basic to that of the develop- 
ment of visual perception in the child, and even to the problem of the child’s 
learning. An object which is discriminated from other objects becomes 
a figure to the ground of the remaining objects. Goldstein (3) has called the 
figure-ground relationship the most basic problem of development. Since 
Rubin^s monumental work (7) the problem has been a major one in the 
studies of the Gestalt school of psychology. Although work has been done 
in this country and in Great Britain in the dynamics of figure and ground 
(Wever, 9; Fry and Robertson, 2; and in Great Britain Harrower, 4a 
and 4b; and Craik and Zangwill, 1) almost nothing has been done on the 
problem of figure-ground discrimination as It is related to the development 
of children, Most recently Werner and Strauss (8) have studied differences 
in figure-ground perception between feebleminded and normal children. 

The method of investigation In the mam experiment was by picsentation 
to the subject of a test card which was then removed, the subject being 
then asked to pick the card he had jubt seen out of several choice cards laid 
before him. The experimental variables were the density of the ground 
^defined as the distance separating the lines o( the hnctgtonnd) ) and srze 
of figure The choice cards represented, in any one series, varying distances 
of ground lines for a constant figure; or else varying sizes of figure foi a 
constant ground To force the subject to indicate where he would tend 
to locate his percept of the test card along the scale of varying figures 
sizes and ground lines, and not merely to select the correct choice card, the 
test card was not included among the choice cards 

Thus the subject was faced with an absolute choice problem. Theoretically, 
if he perceived all or several of the choice cards as equally like the test cards, 
he should choose an equal number of times every card in the series. If he 
perceived the test card as more like a particular one of the choice cards, he 
would tend to pick that card. 

If one choice card were chosen significantly more times than another, it 
could be said that the subject perceived the chosen card as being similar to 
the test card (or to put the matter in its reverse form, the test card as being 


^Suggested by Dr "Heinz Werner 
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like the choice card) and hence, since the choice cards represented differences 
m degree from the original, we could tell how far and in what direction the 
child’s perception deviated from the arbitrary norm of the test card and 
from the adult*s choices The degree to which the child’s choices approximated 
those of the adult would be a measure of the degree to which he perceived 
figure and ground as more or less like the adult. 

B Materials and Subjects 

The materials for the second experiment consisted of eight series of cards. 
Senes 1, 2, 3, and 4 each consisted of seven cards in which the ground was 
not varied within the individual senes but varied from series to series (sec 
Figure 1). (Series 1 had left-right diagonal lines, Scries 2 had right-left 



FIGURE I 

Example of figure senes (ground constant, figure 
varied) left to right Test Card 

Card Card Card 
ABC 
DBF 

diagonal lines, Senes 3 had vertical lines, and Senes 4 had horizontal 
lines. All ground lines were drawn 0 5 cm apRrt.) The size of the figure, 
however, varied within each series ranging from 9 cm to 3 cm. in length, 
(i4, 9 cm., i?, 8 cm , C, 7 cm , Testcard 6 cm., D, 5 cm., 4 cm ; F', 3 
cm : sec corresponding scale, values, next section). Senes 5, 6, 7, and 8 
consisted of seven cards each m which the nonvarying material was the 
size of the figure, approximately 6 cm in length (see Figure 2). The vary- 
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FIGURE 2 

Example of ground aeries (figure constant, ground 
varied) left to right* Test Card 

Card Card Card 
/i n C 

D li I 

ing material ^vas the spacing of the lines of the ground* Series 5 had left- 
right diagonal lines, Series 6 hnd vertical lincSi Series 7 had horizontal 
lines, Series 8 had nght4elt diagonal lines* The lines of each card within 
the series ranged from 3,5 cm. apart to 0.5 cm apart, {A, 3.5 cm.; Jh 3.0 
cm ; Cf 2.5 cm*, Testcard 2.0 cm.; D, 1 5 cm., E, 1,0 cm.; F, 0.5 cm.' 
see corresponding scale values next section). Use of different arrangements 
of lines was to cancel out the possible influence of the direction of the lines, 
The shape of the figures in all the series was different. 

The definition of ground density was the objective distance separating one 
line from the other, the closer the lines were together the denser was the 
ground The fact that only one variable was present within each senes 
meant that the child could choose only on the basis of size of figure or the 
density of the ground, 

A preliminary practice senes consisted of four cards: IP: a rectangular 
figure 6 cm. by 3.5 cm* on a ground of two horizontal Imcs drawn 3.5 
cm apart, 2P: a rectangular figure 4 cm, by 3 cm. on a ground of two 
horizontal lines drawn 3.0 cm. apart, 3P: a rectangular figure 3 cm. by 
2 5 cm, on a ground of two horizontal lines drawn 2.5 cm. apart ; 4P J a 
rectangular figure 4 cm* by 3 cm. without any ground at all. 
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The subjects were 20 adults and 23 children The adults were graduate 
students of the Iowa Child Welfare Research Station and the Dept, of 
Psychology of the State University of Iowa. No were available for 

these subjects The child subjects were obtained from the Iowa Child Wel- 
fare Research Station preschool laboratories. Chronological ages ranged 
from three years eight months to five years eight months with the median 
age at four years eleven months Thirteen of the subjects had been used 
in the first experiment, 10 had not Since IQ's are not available for the 
new subjects, these are not reported here and no coriclation was made be- 
tween test score and mental age. 

C, Procedure 

The preschool children were brought to the experimental room and seated 
at a child’s table opposite the experimenter. The table was in the approximate 
center of the room removed from the sunlight; overhead lighting was 
supplied fiom a 100 watt daylight bulb No attempt was made to secure 
additional illumination 

A white triangle was placed on the table approximately 10 cm in front 
of the subject. The focussing point of the triangle served to fixate the child’s 
eyes upon the area in which the test card was to be exposed, a procedure 
necessitated by the distractibility and restlessness of the preschool child The 
following instructions were given 

I am going to show you some pictures, but I am going to show them 
very fast. I am going to show them to you right over here (pointing 
to the triangle). I want you to watch the httle white triangle very 
carefully because afterwards I shall ask you to remember which picture 
I showed you, Do you undci stand? 

To demonstrate the experimental pioccdure and to iiscertain if possible 
the initial level of the child’s perfoiinance, he was shown the Preliminary 
practice series of four cards. The child was given a set to respond by warn- 
ing him to keep his eyes on the triangle, then the practice test card (which 
for purposes of demonstration was any one of the four) was exposed for about 
0 5 seconds by placing it diiectly on top of the fixation card The subject 
was asked if he had seen the caid, and if he icplicd in the negative, the card 
was re-exposed Such failures to perceive occurred only three or four times 
in the course of the expenment Immediately afterwaid all tlie cards were 
placed in random order in two rows, upon the table The child was told, 
"Look at all the cards carefully and then point to the one which vou have 
just seen.” 
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Although differences in exposure time fcsiilting from the inevitable variabil- 
ity of the arm movement were present, tlicse were believed to be minimal. 
The arm movemtint had bcci\ prfl':ticedi pnor to the e\pcrm\ci\t uutvl \t 
had become to all intents and purposes stnndardlz;cd. Tune intervals of 
exposure were clocked With a stopwatch to secure an index of variability. 

No set number of trials were given with the practice series. Although 
many cluldrcrt ui the comsc of the two or thicc trials usually given made 
at least one concct discrimination, some did not; but it was assumed that 
failures were a function of the chi|J*s temporary thrcsliold of response rather 
than inability to understand the instructions, since these children gcncully 
made at least one correct choice on the experimental scries proper and many 
made more. 

Following the preliminary practice senes the eight experimental series 
were run in exactly the same manner, altliough the test cnid was not in- 
cluded among the choice cards. All responses were applauded by or 

else by a noncommittal sound. Every effort was made to prevent the cluld 
from learning whether or not his choice was correct; motivation was given 
by telling the child that he was doing very well indeed. The expcrimciitoi 
was also careful not to direct the attention of the child to the choice card 
by glance or gesture. 

The order m which the eight sets of cards were presented In relation to 
every other set varied according to chance; the nine sets were raiuloinized 
by the expCTimenter before presemation to each cliild, Thus, for one child 
the order of the eight series might be I, 2, 3, 4, 5, 6, 7, 8; for another, 
8, 7, 6, 5, 4, 3, 2, 1 , for another, 4, S, 6, 8, 7, 1, 2, 3. It was believed 
that randomization would cancel out any potential serial position effects. 
The choice cards within each set of cards were later randomized before 
being placed in front of the child. 

Identical instructions were given to the adult group as were given to the 
preschool subjects. However, the adults were informed that what was re- 
quired was the choice of a card ?tiost hke the one they had seen and that 
there were no right or wrong choices in this test. This was necessitated by 
the fact that the adult subjects immediately realized that the test card was 
not being presented along with the choice cards. 

It w-as originally intended that the child should be instructed also to choose 
a card ^‘most like" the test card, but this instruction was discarded because 
it introduced too great complexity into the experimental situation for the 
child Instead, although the test card was not induded among the choice 
cards, the child was asked to point to the one he had just scon, a deception 
which it is believed did not materially affect the results. 
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D Results 

1 Figiue Choices foi Adult Qtoiip 
Scale values of 1, 5 ^ 2, C — 3, D -= 5, ^ 6, f = 7* 

corresponding to the size of the figure and the ground, such that A had the 
largest figure and the least dense giound, and F the smallest figure and the 
densest ground, were applied to the several cards of the sight senes of 
cards used in the mam experiment proper 


TABLE 1 

F'igurb Choicls for Adui.ts 



Card 

Total choice 

Mean choice 

Standard deviation 


A 

0 

0 




n 

10 

05 

0 39 


c 

2+ 

12 

0,67 


D 

39 

1,95 

0 74 


E 

6 

0,3 

0 46 


F 

0 

0 




ABC 

34 

17 

095 


DEF 

45 

2 25 

0 94 


T-value 0 1 of the d^^fe^ence between the derKed mean and the theoretical mean 
Significance < 5 per cent level. 

A = 20 


All the Type A cards of the series in which figure alone was varied were 
considered equivalent and grouped together, all the Type B caids were 
grouped together, etc., each individual figure choice was multiplied by the 
scale values given above to give the subject a total score (a), A 
total scale score tor the group was found by adding individual scores (sum 
of the x^s). A Mest was used for the significance of the difference between the 
mean (M) of these scores and the theoretical mean (AAT) The theoret- 
ical mean was the score the subject would have made if the test caid had 
been presented and the subject bad chosen correctly each time (See Table 1) 

M — MT 

Using the /-formula, T ^ _ . ■ : — = (oj 

n-1 degrees of freedom, one gets a t- value of 0 I foi the difference between 
the obtained (4.0) mean and the theoretical (4 0) mean which is not signi- 
ficant at the S per cent level of confidence. Hence the adult tends to see the 
test card as being equally like Cards C and D. The tendency to see choice 
cards with small figures as more like the test card \s not statistically reliable, 
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2, GvQHnd Clwcei {or A(Udi$ 

Using the same procedure of assigning scale values to individual choices 
and deriving a mean (4.6) which i$ then compared with the theoretical 
mean of 4*0, one gets a /^valuc of 2,7 for the total group whiclt is significant 
for statistical reliability at the 2 per cent level of confidence (See Table 2)* 


TABLE 2 

Ground Cuoicea iqr Ahuits 


Card 

Total cboict 

Mean choice 

btnndnrd dcviniion 

A 

2 

01 


B 

1 

0 05 

— 

C 

22 

LI 

0,99 

D 

35 

1 75 

1 0+ 

E 

17 

0 85 

0 89 

F 

2 

01 

— 

ABC 

25 

J.25 

10+ 

DEF 

5+ 

2.7 

1 10 


T-valac. 2 7 of the dilfcreace between the derived mean mid the thcorclical mean, 
Significancfe* > % per cent level 

Thus one may say that adults perceive the test card for ground as more like 
strongly dense ground than weak and hence as stronger than it objectively is. 

3 . Figure Choices for Children 

The same procedure of assigning scale values to all figure choices and 
then comparing the mean of these choices with the theoretical mean was 
followed 

The /-value of the difference between the theoretical (4 0) and tlic de- 
rived mean for the series (3.3) in which figure was varied, using the above 
formrila, is 3.17, 22 degrees of freedom, which is significant at tlic 1 per cent 


C.ird 


A 

n 

c 

D 

E 

F 

ABC 

DEF 


TABLE 3 

Figurp Choices roit Chiidrfn 

Total choice Mean choice Standard deviation 


17 0 7+ 0.85 

23 1.0 0 83 

22 0.90 1 08 

15 0.67 1 05 

S 0.35 0.56 

7 0.30 0.68 

<52 2 7 1 196 

30 13 1 27 


r-valiie 3 17 of the dilfereiice between the derived mean and the Uicorclicftl mean. 
Significance, > 1 per cent level, 

N^23 
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level of confidence Hence we may say that children tend reliably to see 
With large figme as more like the test card than they do 
choice cards with small figures (See Table 3). 

4. GiQinid Choices for Children 

The i-value of the significance of the deviation of the actual mean (47) 
from the theoretical mean (4.0) is 2 06, which lacks significance at the 5 
pe\ cent level of confidence (5 per cent 2.07). Hence children, in con- 
trast to adults, do not tend as reliably to see choice caids witli strongly 
dense ground as more similar to the test card than they do weak densities 
(Table 4). 

TABLE 4 

Ground Choices for Children 


Card 

Total choice 

Mean choice 

Standard deviation 

A 

S 

0 35 

0 56 

B 

16 

0 69 

1 07 

C 

6 

0 26 

0.04 

D 

23 

10 

0.S8 

E 

18 

0 78 

093 

F 

21 

0 91 

0 83 

ABC 

30 

1 3 

1.26 

DEF 

62 

27 

126 


T-valiie 2 06 of the dl^fe^ence between the derived mean and the theoretical mean 

Significance < 5 per cent level 

iV=23 


E. Discussion 

In our experiment the child was forced to select a choice card which 
tile test card most resembled Consequently, if the test card for ground was 
peiceived as neither stionger or weaker in density than the objective density 
of Its construction, the subjects choices would tend to cluster about the 
theoretical mean value represented by the value of the test card. Fifty per 
cent of the choices would be Card Cj 50 pei cent would be Card D Selec- 
tion of a choice caid of stiong ground density {DEF lines close together) 
would imply perception of the test card as strongly dense, selection of a 
choice caid of weak ground density {ABC, lines far apart) would imply 
perception of the test card as of weak ground density On the other hand, 
consistent selection of a choice card with a large figure would imply percep- 
tion of the test card as of largei figure than it was objectively) consistent 
selection of a choice card with small figure would imply perception of the 
test card as of smaller figure than it objectively was 

It is possible, but hardly tenable, that when the choice card was displayed, 
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the subject perceived it as being (without comparison to the test card) weaker 
or stronger in ground dcnsitjr and larger or smaller in figure than it objec- 
tively was; and that consequently the entire figure and ground scale shifted 
one or two steps up ox down. The fact that Card li in the figure scale for 
children was chosen most often might then be explained on the basis that the 
figure of Card B seemed to the child subject not to be 8 cm. in length but 
actually 6 cm. However, since child and adult choices do not coincide we should 
then be faced with the problem of why the optical illusion operates in one 
manner for children and in another for adults. The difficulties implied in such 
an interpretation are obvious. 

In the case of the ground scale we may infer that, although there 
IS a tendency for the child to see the test card as being more like 
strong densities than weak, it is not as consistent as is the adult ten- 
dency, as measured by lack of significance at the 5 per cent level of con- 
fidence, In this he differs from the adult, who gives far more rclinblc re- 
sults (at the 2 per cent level of confidence). There are two possible exjdnna- 
tions for this* either the same tendency is present to equal degree in both 
adults and children, but that there was a larger sampling error for children 
or children of this age are inherently less reliable than arc adults; or else 
even in the case of ground perception some slight maturation still t.ikcs 
place Considering that the /-value for ground differences for cliildrcji 
misses significance by only 0 01 (a /-value of 2.07 is significant at the 5 per 
cent level) the former explanation is probably more correct: llicrc is really 
no iitajor developmental sequence for ground perception. 

In the ease of figure it is possible to infer that the test caid is perceived 
by the child as being larger than it objectively is, The adult, on tlic con- 
trary, has a tendency to see the test figure as being smaller than it objectively 
IS, but this tendency does not meet the criterion of statistical reliability at 
the 5 per cent level. Ignoring the lack of reliability temporarily, we see 
that the directions of deviation for the figure scale from the aibitrary 
norm of the test card are opposed Since there are no real differences in 
ground perception between children and adults, the degree of difference 
between child and adult is greater in the ease of figure than in the ease of 
ground. Thus the hypothesis that perception of ground should show more 
simdanty to that of the adult than should perception of figure is home out 
by the results 

One might well ask why the .adult tends to sec figure as smaller than it 
actually is. If there must be a developmental sequence for figure perception, 
why should it not be from small figure to large, since large figures arc more 
easily perceived than arc small. Why is this reversed for children? 
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There is a tendency for any individual to perceive figure as cohesive as 
It can be* as well articulated as it can be, in the sense that it stands well out 
from the background. This follows from the law of Pragnanz A large 
figure, however, does not stand out well from the background by reason 
of Its very largeness True, it impresses itself upon the eye, but only when 
it IS considered without reference to the ground. When one is considered in 
relation to the other, the larger the figure it is, the more it tends to be seen 
as both figure and ground In other words, the larger it is the more it tends 
to swallow up the ground, till it becomes itself practically ground Con- 
sider a 9-inch square of black paper upon an 18-inch square of white back- 
ground. The black square stands out well, but when the black square is 

enlarged to 16 inches upon the same background of 18 inches, the complete 

stimulus IS hardly seen as black figure upon white ground, but as practically 
all black. 

In the figure scale the adults were faced with a figure-ground problem, 
although the basis of choice was figure, and we may assume that their attention 
was concentrated upon both figure and ground The child *s attention in the 
figure scale was directed to figure only — consequently he chose the most 
articulated figure he saw; but the most articulated figure and ground pre- 
supposes a figure which is smaller than the ground. 

It Is perhaps now possible to say that the child's perception of figure as 
being larger than it objectively is, is a more primitive type of perception than 
IS the adult’s, since the perception of one object is ncccssanly more primitive 
than the perception of two, or the relationship between them. 

The fact that even in veiy voung children perception seems well es- 
tablished argues again for the possibiUtv that ground perception is a more 
primitive mode of reaction than is figure perception Koffka (5b, p 184) 
has stated ‘‘The figure depends for its characteristics upon the ground on 
which It appears The ground serves as a framework in whicli the figure 
IS suspended and thereby determines the figure ” It is reasonable therefore 
to assume that the frame of reference for figure-ground discrimination 
(ground) arises prior to the actual discrimination (figure and ground)- 

Insofar as ground perception may be presumed to be more primitive than 
figure perception and insofar as the child's perception of figure assumes 
certain of the characteristics of ground perception (for a large figure on a 
large ground assumes ceitam of the qualities of ground, since it diminishes 
the boundary relationship between the two which is a fundamental character- 
istic of figure) wc may say that again child perception is seen as more 
primitive than that of the adult 
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Koffka (Sb, p. 193) has stated. '‘If we have a smnll on a large 

ground It follows that the density of energy must be greater iii the figure 
than in the ground, proportional to the ratio between the ground an<l figure 
area , . . It is clear that the smaller the aica of the figured part in a con- 
stant field, the grcatei its relative energy density with Kgard to the ground 
part.^' Thus we see a tendency for the adult to perceive figure as having 
greater energy density than docs the child. It may be th.tt the general se- 
quence of perceptual development is for perception of figure and ground to 
move from less to greater energy density, in u hiili case child perception 
seems again to be more primitive than does the adult. 

The results of this greater primitivencss of the cluld*s figure perception 
may be seen in any task involving separation of a uniform background into 
two distinct qualities of figure and ground Such a task is involved in a 
cliild^s jigsaw puzzle. Even if only one jigsaw piece remains to be fitted 
into a puzzle, the preschool child will often ignore it, and (believing it to 
be insoluble) will destroy the puzzle. If, having found the missing piece, 
his attention is distracted for a moment, he will return to the ta^k icmaining 
without memory of his previous bcliavior; and will carry out the Inbonoiis 
sequence of search until he has again found the piece. Having once put llic 
correct piece mto its proper place, he will often remove it, as^iciting that it 
does not belong there i and he will often attempt to force an incoirect piece 
into a space, despite its obvious (to an adult) incorrectness. Siicli behavior 
IS explicable in terms of the incomplete separation of the qualities of figure 
and ground. It is possible also that much of the random trial and error 
behavior of the young child may be thus attributed to relatively poor figure 
articulation, 

P. Summary and Conclusions 

Following a preliminary experiment demonstrating figure-ground per- 
ceptual differences between preschool children and adults, a multiple choice 
test of the ability to select a choice card as most like the test card exposed 
was devised, with half the eight series varying choice cards in figure with 
ground constant, the other half of the eight series varying ground with 
figure constant. Twenty-three children, three years eight months to five years 
eight months, and 20 adults were tested. It was discovered that: 

1 In the main experiment (figure variable) childicn tended to select a 
card with a large figure as most like the test card exposed. This trend was 
significant at the 1 per cent level of confidence. They also tended (ground 
variable) to select a card of strong ground density as most like the test card 
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exposed. Tins trend, however, was not significant at the 5 per cent level of 
confidence. 

2. In the main expcnoient (figure variable) adults showed no significant 
tendency (less than 20 per cent level of confidence) to select either a large 
or small figure as most similar to the test card) but they tended (ground 
variable) to choose a card of strong density as most like the test card, This 
was significant at the 2 per cent level of confidence 

3 The significance of these findings for supplementing the Gestalt 
theory of figure-giound perception is discussed 
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The Jomrtal of Genetic Psychology, 1949, 74, 327-334, 

( Terman, L M Oden, M, IJ, The Gifted Child Grows Up, 
Stanfoid, Stanford Univ, Press, 1947,. Pp 448,) 

Reviewed by Nathan Israeli 


The Genetic Studies of Genius desciibc the mental growth and progress 
of a group ot a thousand California gifted children. At the time that this 
program had been initiated, m 1921-22, their average age was 10, This 
book IS the latest report appearing m this senes. After reviewing previous 
work, It covers the more recent follow-up studies to 1947 when the aveiage 
age of the group reached 35. This is an analysis of an important stage in the 
development of those gifted children, I shall confine this review to some 
of the major aspects of the Stanford rcscaich program, 

Long Range Research 

This investigation is certain to continue throughout the lifetime of the 
gifted subjects. It may last even longer than hitherto projected. As a hint 
of further developments, it is well to note that the investigation has already 
leached the second generation In measurement of the IQ oi the offspring 
of the gifted subjects, it has been ascertained that their IQ has regressed 
half-way towards the average 100 IQ level fiom that of the gifted parents. 
One may be curious enough to want to extend this inquiry to the third and 
to succeeding generations concerning this regression and its subsequent course 
and also to determine whether the unusual proportion of high lQ*s will be 
maintained by future generations of gifted subjects. 

Actually, psychological studies are usually short term and hardly ever long 
term m nature Yet, from an informal viewpoint, long term research takes 
place when a new hypothesis arouses scientists to carry out various experi- 
mental studies Such studies may lead to new points of departure which in 
turn open up many new avenues for research This is also exemplified by 
the individual scientist who specializes in a certain field and explores diverse 
problems over a period of several decades. 

Since this senes of genetic studies of genius will extend for quite some time 
in the future, the blue print for the future work should be carefully de- 
signed, One also hopes that proper steps are taken to assure sufficient funds 
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for uninterrupted progress. This progr.im warrnnK continuation ns it is of 
profound importance for science, for education, and for liuniaa welfare. 
It IS one of the outstanding long range psj chologic.il pnigranis of the cenlury, 

Gunbtic am» OnifcR SiuniLs or Ctlnius 

One shortconiing of this book is disconmuiity uf follow up of the gifted 
children and Its failure to relate a conlimious story of their dcvelojunent. 
It is not a continuous longitudinal studv^ It is rather a seiifs tif cross 
sectional composite pictures of different stages in ihc tlcvrlnpnHMit of gifted 
subjects. In a longitudinal studv a graph would show ConliiUJuus develop- 
mental curves based on frcQuent observations, The viewpoint of the Stanford 
psychologists that the genetic inclliod *'is more likely to thross liglit upon 
causal factors and shaping influences than is the mctliml which works back- 
ward from completed c<art'cr to carlv lifc^' (To/. ///) lias not been com- 
pletely svibstantiatcd, In view of the dUficuUics in the ns ay of an inttMtswc 
sciies of continuous studies, the genetic approach is not sclf-Miflicieiit or ade- 
quate but should be parnlleicd hy other methodical studies of gifted persons 
of different age-levels in different stages of growth and achievement in various 
parts of this country and in other countries, Iti one insttUiLO, the authors 
compare an outstanding subgroup of the gifted persons with Rliiules scholars 
I feel it worth while to go further than did l)r, Aydelotte in his report on 
Rhodes scholars and relate the analysis to the more general study of genius, 
Similarly, studies should be made of various undergraduate, gr.uluate, and 
post- doctoral seboUts fcUoNV^*, of awn aiNtl Nmwm i^N hsglN vasNkhNg 

ness, academic, and government posts, and of various types of inventive and 
creative persons. This calls for a comprehensive study of genius to lie carried 
out in different research centers. 

Perhaps, a study should also be made by tlie Stanford psyelioiogists of 
fresh groups of Cahfornla gifted bojs and girls at least once every 10, every 
20, or every 25 years. That would go far beyond reliance upon one longi- 
tudinal study of one group of subjects. Other psychologists should c.vrry on 
parallel studies elsewhere Through such an extension of the Stanford 
genetic studies of genius to other California generations of gifted boys and 
girls, and to other gifted subjects clscwlieie, the studies Nvoiild reflect more 
rapidly technological improvements in psychology, and would also lueasurc 
more sensitively the effects upon the growth and dcvelopnicnt of suiioiior 
people and of geniuses in both constructive and adverse diicctions of such 
factors and conditions as depression, unemployment, war, inflation, liomc 
background, methods of education, and social motivation and incentives, 
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Each university should provide for systematic exploration and later follcW' 
up of Its own high IQ students. Actually, schools and universities are com* 
piling records and statistics relating to the intelligence, personality, and edu- 
cational achievements of students. There are fipparently too many restrictions 
imposed upon educational research in the schools. Much could be done in 
utilization of such records for tracing tlie development of high IQ's during 
their school history A continuity of various civilian and military peacetime 
and wartime records, including those of the roster of scientists, would also 
provide additional material for large-scale studies of high lQ*s and of genius. 

It may be urged at this time that a research coordinating center for inte- 
gration and stimulation of studies along these lines is timely now Further- 
more, Ul^ESCO or other agency might find it worth while to promote a 
woild wide study — for genius is a topic of importance and interest to all 
nations 

The Original Control Group 

No leport on the ouginal non-gifted control group of boys and girls, with 
whom the gifted subjects had been contrasted at the beginning of these 
studies, appeals m this book. Financial expenses involved in a follow-up 
of that control group oi fundamental methodological reasons may account 
for this. The gifted subjects are compared for 1940 and for 1947 with the 
geneiality instead of the more limited oiiginal control group, No statistics 
for the general population are available for evaluation of the results of 
studies of the incidence of alcoholic habits, or of marital adjustment and 
happiness It may be necessary therefore to carry on with a follow-up of 
the non-gifted control group or of a sampling of that group Besides, con- 
cerning that group one may ask several basic questions (a) What is the 
average IQ of the offspring of the control group children^ {b) What about 
its successes and failures^ (c) What is the incidence of liigli levels of attain- 
ment and recognition? 


Education for the Gifted 

The authors leview the academic records of the gifted subjects Their 
discussion is highly significant for educational administration and research 
They show that tlie gifted accelerates have progressed m later life much 
further than the gifted non -accelerates We learn however that many of 
the gifted children had been educationally retarded by three full school 
giaclcs. It will be recalled that Hollingwoith indicated that low IQ's were 
frequently three grades beyond their intelligence level. What a contrast 
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between the ovcracceleratiou of ihc biickwarii ttnd defective and the under* 
acceleration of the superior and ncar-gcnius! Since enrichment \b considered 
to be qucmtitativc increase of work on the usunl level (p^ 26+) > eiv 
ncliment appears to be soitiewhftt absurd* lo take one instrincc, wliat is the 
sense of having gifted pupils icnd more primers rather than fewer piiniers 
than the average pupds? Enrichment winch consists of wmk on a higher 
grade level is actually a form of acceleration. For enrichmeni to have general 
meaning the following basic rcqiiiicniciUs must be met: a specially trained 
staff, allowance of leeway to the staff and students for initiative and inde^ 
pendent work, a constructive atmosphere, adequate quarters and supplies, 
and continuous enrichment throughout all school grades. 

Our authors do not consider the type of education best suited for creative 
achievement, and in this connection the topic of originality is not proitiinent, 
Theie aic numeious allusions to the versatility of interustb and abilities of 
high IQ's, Catharine Cox regarded veisatlhty as a distinctive tinit of very 
high IQ geniuses {FqL //)* In this book, it is stated that '‘\ecsatilUi lathcr 
than one-sidedness is the rule with gifted children , . . their achievement 
quotients are unusually high in all their school subjects'* (p. 377) and they 
showed ^^spontaneous interest in many fields” (p. 204)* Versatility is of 
importance in a discussion of education for creative achievement; in hlghci 
education one refers now to the concept of intcrdisciplinaiv uaining which 
IS the cultivation of versatility, Rased on t!ie earlier Stanford allusions to 
versatility of high I made tlic following suggestion In 1931 relative 
to education for superior undergraduates — in the Univcisuy of Maine news- 
paper i 

The future of higher education of superior students may depend upon 
the extent that superior students are motivated to put forth effort and 
expend energy in proportion to their superiority. One might suggest 
that the superior college individuals would be divided into llircc or inoi c 
groups Group ^ composed of those with the highest IQ% would be 
given the greatest amount of intellectual freedom and opportunity Poi 
them research would be the watchword, Nothing abort of originality 
would be constantly preached to them. No one would confine his nctvvUics 
to only Qtie ma)or subject , . The university would seek to find out 
scientifically how to inspire Group Aj ha most superior students. Our 
Group A, would be successfully stimulated to undertake the most dif- 
ficult academic taskfi during their imdcrgrndunte career. ♦ . Tills Is 
what may be called the difereniial plan for htffhr alucofhn of 4upenor 
iiudents. 
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Creative Achievement and Originality 

One of the crucial tasks ahead for the Stanford psychologists is the ex- 
ploration and measurement of creative achievement and originality. They 
designed a Concept Mastery Test as a test for the quick measurement of 

intelligence as part of their follow-up study. What is needed is more 

than that — to turn it about, one must develop a Concept Discovery and 

Invention Test. The CAVD test of Thorndike similarly falls short m its 

failuie to tap capacity for creative achievement. For one thing, the latter 
test IS concerned with the ability to follow directions Actually, what is 
necessaiy is measurement by the authors of the ability to piescnbe directions. 
At the higher levels of work, of consideiable importance are such responsi- 
bilities as those for the initiation, diiection, coordination, and execution of 
extensive programs which comprise many different kinds of projects and 
operations and the ability to set up policies ond pioceduies The Stanford 
psychologists must sooner or later measure abilities for the innovation of 
new concepts, shaping of new designs, and various aspects of inventiveness or 
other Creative inclinations. As a background for such work, there are many 
brilliant studies and viewpoints such as those relating to incubation, intuition, 
role of complexes and emotional factors, motivation, social requirements, 
part-whole relationships, imagery, atmosphere effect and so on Just as 
Wertheimer made a biief but pcnetiating study of Einstein’s productive 
thought patterns, similar studies should be made of vaiious productive and 
inventive persons 

Psychopathology of Genius 

Terman is convincing m his demonstration of the equality or superiority 
of the gifted group to the generality with respect to health, height, weight, 
and freedom from serious defects It may be noted that the recent follow-up 
studies do not include medical examinations, so essential in this study, but 
rest upon self-ratings for health and maladjustment. Both a comparison of 
mortality figures with statistics for the general population in this country 
and a comparison of statistics for hospitalization for mental disorders based 
on admissions to mental hospitals in New York State sliow that intellectual 
supciionty goes together with good physical and mental hcaltli With regard 
to this general result, in reporting upon a comparative study of the outlook 
upon the future of mental patients and of Scottish high IQ\ I indicated in 
1935 that there was a similarity between the strength of drive towards 
future goals and objectives of manics and of high but that the manics 
tend to “go beyond leality in widening their future possibilities beyond sub- 
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st?\ntul basis and in expanding opportunities ahead without an inherent 
possession of high intelligence, special abilities or the means to rcallj» function 
in future situations imagined by them” {Outlook upon (he fittufc of Ilnfisli 
Unewpioyeflj Mental PaiiaitSt and Oihets), In 1936 I amcludcd that the 
views of Lange-Eichbaiim and of Kictschincr “that a psycbopntliic back- 
giound is an essential component of genius do not liold in the least, in this 
experiment, for superior adolescents” {Abnotmnl Personality and Time). 
Terman concludes that “in our gifted group sucievs is av^somted with 
stability ratlicT than instability, with absence rather il\.u\ presence of dis- 
turbing conflicts — in short, with wcll-bnlanccd temperament and with freedom 
from excessive frustrations” (p. 352)* He points out that sonic of the gifted 
persons arc contented in their quiet pursuits and that on tlic whole the gifted 
persons are maritally happy and well adjusted, That does not take into con- 
sideration the incidence of remorse among those who arc not functioning at 
their highest levels. 

The problem of the relationship bcLwccn gciiius and iiisapity ^v^ll prove 
much more difficult and perhaps somewhat elusive* 

Individual Diffurbnces and Cask Studiks 

Too little attention is given here to imhvidual cases — with certain ex- 
ceptions In later reports, informution should be presented for individual 
differences with illustrative ease studies* It is essential to include a com- 
prehensive account of the test and other Information concerning the niciitid 
growth and life history of individual gifted pcrioris, These studies should 
include objective biographic Information for specific individuals. It may be 
difficult to determine to what extent to make an individual covciagc. How- 
ever, such information would prove invaluable in discussion of such pioblems 
as the pre-psychotic history of all persons liospitnlizcd at one time or an- 
other for mental disorders. It would be helpful in making a dynamic psvclio- 
logical analysis of individuals in this group taking into consideration (actors 
involved m success or m failure, and in making a social psychological analysis 
of the interpersonal relationships of such individuals in groups with which 
they arc identified 

Reports should be maintained for each person showing changes from one 
occupational level to another and changes from one occupation to .mother 
Such records enable one to follow the occupational growth of the gifted 
person in terms of aims and drives, mastery of mcfliods and techniijues, 
opportunities for original work, and administrative and executive rcspnnsi 
bilities. 
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Autobiographic Method 

The Stanford studies would be enhanced hy use ot the autobiographic 
method. In a study of Scottish superiors already referred to above I used 
the autobiographic method with a projection towards the future This may 
be termed an autobiographic projective method It has considerable promise 
for studies of personality and of d5mamic aspects of social adjustments of 
individual. The Stanford studies have been restricted as the staft did not 
want to make the subjects overconscious of being under observation as 
superior individuals The staft limited the number of follow-up contacts 
With them and also avoided the element of guidance of their development. 
Incidentally, that introduces another problem, comparison of the develop- 
ment of high IQ^s with and without guidance. Despite those restrictions 
imposed by the staft, considerable data of importance maybe seemed through 
application of the autobiographic method as when the subjects tell the storv 
of their development and experiences. 

Just as the literary fragments of gifted children were used in rating those 
children for literary promise, various personal documents (Allport) should 
be used as sources of information. Another point in this connection is the 
likelihood that some of these subjects will write their autobiographies for 
publication or may be the subjects of biographic sketches bv others If the 
policy of anonymity should continue, those autobiographies and biographies 
will not be definitely and clearly identified — and the outside World will 
lose by that much a more intimate description of the attainments and struggles 
of the individuals concerned, In the same sense, their symphonies, books, 
dramas will be unknown — no one will definitely know about their inventions 
and discoveries except in a general sense This question of personal identifi- 
cation IS a difficult one This is a question perhaps for the next century. 

Achievements and Attainments 

The time is drawing near when the most important issue of this study — 
the relationship of high IQ in early childhood to the accomplishments of 
genius — can be put to the test The original criterion in selection of the 
gifted boys and girls for this experimental group was an IQ of 140 or higher. 
Terman believes that the most important result of this study is the demon- 
stration of the intrinsic value of measurement of levels of intellectual capacity 
The research program is now heading for the measurement of the higher 
levels of productivity and attainment 

In their brief discussion of eminence and genius here, the authors express 
dissatisfaction with the conventional criteria of eminence, Thev concede 



334 


lODRKiM OF GENETIC I’iU'llOWHiY 


tht tk "chi\nccs that a single one o( our gilicd group will ever be included 
in a future list of the thousand most illustrious men and n'omcii of all 
time must be small indeed” (p. 371)“of course, In the long run, the group 
represents only a limited sampling in a lestriclcd geographic area. The most 
difficult part of this piogratn lies in the future. .Me.Tsuremciit of the ranks 
of near-genius will be very controversial unless good critcri.i can be devised 
along tentative lines. 

The authors imply that technical spcciali/niion circumscribes the breadth 
of opemtions of brilliant persons today. ‘'C'oncciv.il)ly, if Daiwin were 
living today he might be just anotlicr high-class malhcmaticinn, astronomer, 
or nuclear physicist” (p. 370). Today there is an increased dcmantl in 
industry, cduc.uion, and the government for gcncr.\Hsts and coordinators to 
integrate and combine the work of specialists at various levels of spcci.ilization 
—and also for specialists to apply their basic techniques and methods to 
unrelated fields. 

The genetic studies of genius arc pilot research projects which have al- 
ready accomplislied much. The most difliciih prohlcms arc vcl to come 
As suggested above, those studies can be broadened both by the Stanford 
psychologists .and by experimentation all along the line concerning the 
attainments of scientists, educators, artists, inventors, sMtcsincn, and others. 
Gfilton’s interest in men of genius carried over to eugenics. Siniilarlv, the 
work of Terman is going to have many consequences, The woild knows 
little as yet as to how to manage the cdiiijation of its gifted persons. Pro 
fessor Teiman devoted himself to a scientific inquiry into the psychological 
development of men of genius, lie has cleared tlie atmosphere of false 
beliefs concerning precocious children, prorlfgics, and men of genius, He is to 
be highly commended for his excellent direction of this long range program 
.ind for his keen interests in various aspects of the genetic psychology of 
genius, 

Dfparivteni of Psvcholoijv 
Ltttg Island TJtnvefstlv 
^rooHyn 1, New Yorf 
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{Cameron, N> The Psychology of Behavior Disorders, Boston. Hough- 
ton Mtffltn, 1947. Pp 622,) 


Reviewed By P. E. Lichtenstein 


The publication of Dr. Cameron^s book marks the emergence for the 
first time in comprehensive and consistent form of a thoroughly behavioral 
treatment of psychopathology. As such Cameron’s work departs radically 
Irom traditional textbooks of abnormal psychology which frequently include 
such miscellaneous topics as the statistics of mental disorder, heredity, 
neurology, endocrinology, feeblemindedness, receptor and effector defects, 
sleep and dreams, and bits of a watered-down psychiatry. The facts brought 
together in such texts are frequently interesting and important but often 
lack the least semblance of unification under a theoretical point of view. 
Some authors who show definite leanings toward an organic viewpoint, for 
example, may sprinkle their writing with liberal doses of psychoanalysis. 

Cameron has not attempted to include an exhaustive catalogue of the 
behavior disorders, and the reader, therefore, will find much of the special- 
ized terminology of abnormal psychology lacking From the standpoint of 
the student such omission will probably enhance rather than hinder effective 
understanding The author has succeeded in writing a systematic and co- 
herent account of psychopathology which contracts sharply with most current 
writing in this area. Unfortunately the eclectic textbooks, which may be 
used successfully to teach terminology, symptomatology, and nosology, are 
likely to produce considerable confusion in the thinking of the beginning 

student. 

In a sense the textbooks have merely reflected the theoretical chaos of 
psychopathology From its inception psychopathology has never had a con- 
sistent, naturalistic, and workable theory. The somatogenic hypothesis, 
developed early in the scientific period, has not, in spite of some successes, 
lived up to its early promise. Today the theory stands as chiefly program- 
matic, aftei years of painstaking research there are few clear indications 
that the neuroses and the functional psjrchoses are simply or even pre- 
dominantly organic disturbances Indeed it was perhaps the failure of the 
organic viewpoint which more than anything else paved the way lor current 
psychogenic theories of mental disorder. The researches of Charcot, Janet, 
Liebault, and Freud certainly uncovered many facts which lent themselves 
readily to mentalistic interpretations Since even the most ardent supporter 
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of the' somatogenic theory was often willing to accept the existence of an 
epiphenomenal psyche, he could more or less easily accept sucli theorizing. 
Even today, despite an apparent basic cleavage, we find that psychogenic 
and somatogenic theories may coexist. To some extent this coexistence of in- 
compatible theories is traceable to the distinction between the organic and 
the functional disorders, Thus, while all disorders may be thought of as 
ultimately organic, it may be profitable at present to treat the so-called 
functional disorders in the terms of an epiphenomenal psyche. This peculiar 
doctrine is, of course, thoroughly grounded in a persistent mind-body cluahsm 
While the psychobiology of Adolph Meyer never succeeded in overcoming 
the dualism of mind and body, simply offering sort of double-aspect solution, 
still Meyer did succeed m treating the organism holistically and in shifting 
the emphasis from isolated biological or mental events to the person in 
trouble. 

With Cameron^s work psychopathology has entered a new pliase in which 
dualism is completely extruded, and all of the activities of persons, including 
such recondite actions as thinking and imagining, arc viewed as neutral and 
natural behavioral events, Behavior under such a view requires neither re- 
duction to the physiological functioning of the organism nor translation into 
the terms of a disembodied psyche. Rather, behavior is to be described directly 
in its own terms, that is, in terms constructed on the basis of observed events 
and not simply derived from traditional assumptions. The author's point 
of view is broadly biosocia! treating complex individual behavior ns having 
emerged through the interactions of persons with objects in the environ- 
ment and involving more particularly other persons. 

The line of development in American thought which underlies Cameron’s 
work cannot be characterized m a word, The broad philosophy represented 
by the writings of James^ Dewey, and Mead might be called naturalistic, 
empirical, pragmatic, and humanistic although these adjectives taken alone 
or together fail to convey the full meaning of this philosophical movement. 
James reflected in his Prwcil>les the dominant dualistic trend of that period. 
Later, however, in his more philosophical writings James achieved more 
direct behavioral rfeports and came to question the advisability of insisting 
upon the existence of consciousness. Dewey’s later development of the con- 
cept of transaction made possible a truly biosocial psychology and thereby 
broadened the base of psychological science considerably. With Mead, the 
emphasis shifted more to the social process, language, and role-taking, con- 
cepts which Cameron has developed to great advantage. In highlighting 
the work of James, Dewcv, and Mead we merely wish to indicate the slow 
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development of a view which places its chief emphasis upon direct observation 
and straightforward report of behavior as a natural event describable in 
Its own terms. 

Through the j^ears there have been a few indications of a trend toward 
a more objective psychopathology. For example, Kantor, writing in 1926 
in the second volume of his Principles of Psycholo^y^ said. ‘'The study of 
abnormalities from an objective psychological standpoint may be expected 
to yield in the near future descriptive terms derived from the observed be- 
havior conditions rather than from neurological (medical) or mentalistic 
(psychological) tradition.” It is interesting to compare the content of the 
above quotation with that of the following statement from Cameron^s Pre- 
face: “It (the title of the book) follows a prediction made five years ago 
that psychopathology — or behavior pathology as I propose to call it — will 
shift progressively in emphasis, from speculations about a psyche in a somatic 
container to the study of the operations of human organisms in a social 
field ” On several occasions Cameron makes statements suggestive of an 
intcrbehavloral or organism ic approach to psychology In discussing role- 
taking, for example, Cameron says. “These roles are acquired through the 
child’s interbehavior with his parents, his siblings, and the other persons 
making up his human environment, and they are defined m terms of this 
interbehavior.” While it is abundantly dear from numerous passages that 
Cameron is writing the general framework of field theory, it is also evident 
that he is treating the behavioral field objectively and not in the mentalistic 
fashion of topological and Gestalt psychologists. 

The reader who is partial to psychoanalysis, constitutional theories, or 
biological reductionism may find Cameron’s work far from satisfactory. The 
author^s criticisms of ps)^choanalysis are particularly severe although the 
great significance of data uncovered by the Freudians is clearly recognised 
and due credit is given. 

There seems to be a tendenev, once one has developed facility in the use 
of the constructs of a particular system, to feel that descriptions couched 
in such terms have greater explanatory value than those of some other sys- 
tem Such feelings are undoubtedly just as characteristic of the behavrorrst 
or Gestaltist as they are of the psychoanalyst. To admit this fact, however, 
does not mean that there exists no more than a subjective basis for the ac- 
ceptance or rejection of the constructs of a scientific theorv. It is a common 
contention that constructs always transcend observed data and that, there- 
fore, as a construct the superego is not essentially difterent from the gene. 
If the superego has not been observed but is simplv inferred, rt is said that 
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the same holds for the gene. Recently, Jiowcvcr, the gene has reportedly 
been observed. Whether or not the spots seen under the electron micro- 
scope actually are genes, in principle, at least, the gene is observable. This 
fact serves clearly to differentiate the gene as a scientific construct fiom the 
superego which is by definition unobservable, Of course, one may clioosc 
to translate, reevaluate, and redefine psychoanalytic terms, tlicrcby making 
them possibly more objective* On the other lifind, one may ignore psycho- 
analytic constructions and erect behavioral conUTucts directly on the basis 
of verifiable obsemtions. The latter approach is the one preferred by 
Cameron, and it vs an eminently defensible one. Anyone who undertakes the 
translation of psychoanalytic constructs cannot easily nd them of their 
mentaUstic connotations and may siinply content luinself with anchoring 
them in the biological functions of the organism Myths arc perhaps better 
avoided in science by abjuring them altogether than by attempting to make 
them sligittly more palatable. 

Only in a single chapter on cerebral incompetence and behavior pathology 
does Cameron treat at all extensively the biological factors in mental dis- 
order, To the reader who may be tempted to ask why the author fails to 
treat in any detail the contributions from such ftolds as Ivcredity and endo- 
crinology the answer is simply that Cameron's primary interest lies not in 
tissue pathology but in behavior pathology. To assert that such a distinction 
is rot a real one is to deny the validity of the autlior's contribution. Further- 
more, the failure to differentiate between tissue pathology and beliaviot 
pathology is to endow tissues with functions they have never been shown to 
possess, To assert that a basis for the functional psychoses will someday be 
found in tissue pathology is simply to state a faith. Furthermore, as the 
author indicates, brain pathology need not mean inevitable behavior pathology. 
Cameron says: ^‘Significant is the realization that many behavior disorders 
which used to be ascribed unhesitatingly to cerebral histopnthology have no 
such basis. They represent the reactions of sick or injured persons to the fact 
or the consequences of being side or injured, and differ in no fundamental 
way from reactions to illness or accident involving other parts of the body" 
The author flatly rejects the interpretation of schizophrenia as brain disease 
and then proceeds to demonstrate the effectiveness of the blosocial approach, 
It is the author's success in handling the data of behavior patholoj^y which 
renders the faith of the somatogenist quite superfluous and meaninglcs'^. 

A bisocial theory of psychopathology docs not deny the possible role of 
heredvtaTy factors m schizophrenia nor of endocrine factors In manic-de- 
pressive psychosis Rather it holds that such biological conditions arc orilv 
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a few among many factors to be taken into account \n gvving a workable 
description of the behavior disorders. Biological conditions, then, are not to 
be regarded as simple or universal causes but rather as participating factors 
in more comprehensive events. Concentration upon brain function, bio- 
chemical data, drug effects, and the electrical activity of muscle and nerve 
to the exclusion of behavioral facts described m terms of all of their observable 
conditions (including the social) has not proved profitable m a practical 
way nor has it been of any great heuristic value. 

The author's descriptions tend to be gross and comprehensive rather than 
fully analytical While his treatment covering broad segments of behavior is 
exhaustive and extremely informative, the concepts used are geared to a 
general observational level Nowhere is there any attempt to articulate the 
writing closely with current learning theory In the opinion of the reviewer 
this constitutes no serious flaw, and any attempt to make a wholesale ap- 
plication of constructs derived largely from animal experimentation might 
well be premature On the other hand, the gap separating psychopathology 
from learning theory should not be allowed to remain for long. Bridging 
this gap will become perhaps the major task of experimental psychopathology. 
While a more thorough grounding in learning theory might serve to re- 
inforce Cameron's descriptions, it cannot be denied that many of the author's 
original conceptions should provide the experimentalist with a mine of 
suggestive hypotheses. 

DeparUneni of 
Antioch College 
Yellow Springs, Ohio 
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